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t"^ (57) Abstract: It is intended to provide highly safe and efficacious blood flow promoters for cauda equina tissues. Among 
prostaglandin-like compounds having a weak hypotensive effect, compounds having an effect of promoting the blood flow in cauda 
equina tissues (excluding limaprost) are useful as highly safe blood flow promoters for cauda equina tissues and, therefore, are 

--^ efficacious in preventing and/or treating lumbar pain, lower limb pain, lower limb palsy, intermittent claudication, vesicorectal 
failure, hypogonadism, etc. caused by cauda equina injuries. 
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[ooo2] mm) ^mwmmm. m^m^m. <mw) \mmmmt 

-rz>-bfrftfrox%± 0 mm&x&htix^^y-y^y 0 ^ ±%wx4-d&<9, ^ 

tL-^tL, EPl, EP2, EP3X«EP4^l^^tLTV^(Negishi M. et al, J. Li 
pid Mediators Cell Signaling 12, 379-391 (1995) ) c 
[0003] l*Wt|#fmJli<kllJg860430^l» 

femm^mx&z>z.b&M^£tix\^ mwjcmi0m o ) 0 
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WO 2005/053707 



2 



PCT/JP2004/017961 



Mo )o 

[0004] ^tmm^mm2oo3/ / 74483^<>^u^htm<D^u^^^^mih^ 
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9. — jRsSd-l) 



10. 2-{[2-((4S)-4-{ (IE, 3R)-3-[l-(4-7/V^-n^^/V)^n^^/V]- 

;V7r^ /V-4-^/V*>^({^^8-l), 2-[(2-{(4S)-4-[ 
(IE, 3R)-8-7/V^-t2-3-tKn^^-4, 4-i^^VV-l-;*-^— /V]-2-^ry- 
1, 3-^¥^y^-3-^ , /V}^^/V')^^-]-l, a-fT^/W^MVidk 
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&y38-6) s 2-{[2-((4S)-4-{(lE, 3R)-3-fcKn=^v'-3-[l-(3-y|^yy P ti 

^-;V\^;V7 r ^;V}-l, 3-fT/- /V-4-^7/^V^(^-^^32-2), 2-{[2-(( 
4S)-4-{ (IE, 3R)-3-[l-(2-yy£i^^y/V^^/V)yyny^/V]-3-tRn^ 
iy-l-zfn^<=./V}-2-^y-l , 3-^-driT-yy ^^-3-^ /V) ^/V] ^7/^ 
}-l, 3-f7y- /V-4-#/V^V^ (^-£^32-14), 2-{[2-((4S, 5S)-4-{(l 
E)-3-tKndr^-3-[l-(3-yhdrv^y 3 ntVV)^yn^/V]-l-^°ti^^/V}-5- 

y^/^-2-^-^ry-i, 3-^-^yy^-3--f7v)^^/v]^/v^ T ^/v}-i, 3-^r 

y— /V-4-^J7V^m^t^-^)34-6) „ &LF2-E (2-{ (4S, 5S)-4-[ (lE)-4-t 

Knde>y-4-y ^/v] -5-y^/v-2-^-^y-i , 3-^i^y u y>y-3— f 

/V}^^/V)^/V^ T ^/V]-1, 3-f7y- /V-4-^7/V#V^(^-^^45)^^jS^$ 

11. (2E)-7-{(lR, 2R)-2-[(lE, 3S, 5S) -3-tKn^^-5-y f/Wl-^ 
^/V]-5-^-dfy^yn^>-^/V}-2-^y 0 ^>-^(^^^24), (2E)-7-{(lR, 2R 
, 3R)-3-fcKn3rV-2-[(lE, 3S, 5S)-B-KFv*i'-5-^A^-l-^n>'7 t 'te~ 
/k]-5-^-^-y^yt3^^/k}-2-^y°^^(^^^25), (2E)-7-{(lR, 2S) 
-2-[(lE, 3S, 5S)-3-tKndriX-5-y^/V-l-y^^7V]-5-^-dry-3-^yn 
-<y^y-i— r/v}-2— y°^y^a^#)26). 2-[(2-{(lR, 2R)-2-[(lE, 3 
S, 5S)-3-tKndrv/-5-y^-/V-l-y^^/V]-5-^yv-yi3^y^-/V}^^-/V) 
^;V7r^;V\-l, 3-^7/- /V^-^/V^V^^b^^SO) , 2-[(2-{(lR, 2R) 
-2-[(lE, 3R)-3-tKndr^-4, 4-y ? y^/V-l-^y^~/V]-5-;>}-3ryyyn^ 
^/V}^/y);x/K7x— ^]~1, 3-^Ty— /V-4-#/V^Vli(>ffr^30-lK 7 
-{(1R, 2R, 3R)-3-tKti d rv/-2-[(lE, 3S, 5S)-3-t:Kcidrv/-5-y^/k-l- 

y^-z^-s-^y^yci^y^/H-e-^y^^yy^a^^si), 2-[(2-{ ( 

1R, 2R) -2-[ (IE) -5-iyya^dr^/V-4-tKn=¥iX-4-y^/V-l-^>^— /V] 
y y n^y ^-/v } rn^/v) -i , 3-f7/-/v-4-*M> 

^ttb-a^53)Xte3-{2-[((2R)-2-{ (IE, 3R)-3-[l-(4-y/V^n^/V) y 
yn^^7V]-3-tKndry-i-^°n^^/v}-5-^-df-y-l-t 0 ny^7V)y^/v]-i 
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[0008] — ^ (i) -e^ti^stA^y mmw^, mmw^RTf^n^frbmiRZti&'p 
mmmimmmimsmf btiZo ^xmrnmn^mmmt^x^ m«\ y 

^o^y^y, yy-n^rlJ-y, y^n^y^y, v^t^^-fey, l/^n^^-y^y^ 

^xi^^j^xn^^nm^mfhfb^o ^xmrnw-n^mmm tv 
v>y, t^vv, fy^yv, t°yyiyy\ hy r^yy, ^i-^y, tt-ys—A'* 

JVttW— f7/-;v, YyfT/- /K 7y1f y, tf-3Mf$?T;A-/K 

y, t°nyy, y^vyy, hyryyy, 7"hyyyy. t°yyyy, s^tKntry >>y N Th9 

*S?y\ v^Kntfy^Vy. ^h7tKnt°y^V^, ^hyfcKnhyr^y, ^fcKn^y 
N ^tKnt°7y, ^tKoft7xy, v'tKn^J-t'yy. i^tKn^^j/— /K S^tK 
nyyyh^lhy— /v, ^tKpf7^-/K v^fcHWy^Ty*— /K v^Knyylf y, 

^7/-;k v^tKn^Tv^y, ^tK^Tv^TvV, fc°nyv?y N -r^vy >>y N hyr 
yy v?y\ ^h^yy^y, t*7/!)^, t^y^y, t^^y, /^tKnt°^^y, 

a*— t:Knt°y^Vy, ^h^tK^yyy, 7^f>yfcKnfc 0 ^\ fcKt^^HrtV, 
7tKnft7xy, 7"h7tKti^t 0 yy, 7"hy tKia^fi^y*— /y Cfr^riJVy iyV) 
% ^hytKt^y^-dr^y— /y(^y^-^yy^y), ^hytK^ry— /y(^ryy 
^y),fh7tMyf7y- /K^y^ryy v^y) , ^hytKn^lfV, ^hyfcKn 
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Kn^T^TvV, ^/v*y^ ^^e/V^y^ ^I^T^Xte^— tKnhyTvV 
^#^^(f^5o *fc, (1R, 5S)-3-Tiftf^n[3. 1. 0]-^rU-^<Z>5Xte 

l/^xi^y^^ t°py vV, -f5yV>y>\ ^h^tKn^-dri^-y— /V, ^h^tKn^T 
y-/K X«(1R, 5S)-3-TiFlfi/^t2[3. 1. 0]^1^>"lt^ Wfb;Jx3o 

[0009] -^(i-D-e^tb^^A'-e^^^r^^^^^^j^. £fb^*J@c 

t°tiy^ t°ay^, y^yyy>\ ^yyyy>\ byryy>\ hy 
ryyyv, 7^yy^ 7^y>:^ t^yyy^ t°yy>y>\ s^tKntry v>>\ 7"h 

nt°y^y>\ ^ytKn^y^y^ tKnt°y^y>\ rhytKot'y^^y, fc 
K^yyvV, vWn^f-y— /k ^hytKn^f-y— /K y^Kn^ry— 

vV, ytKn^-ryTvV. ^hytKt^ryTvV, ^e/v^y^ ^-^e/i^y^ 
hytKnhyTvV, 7 i h7tKi3^Tv ; Ty-/VX^^-tKnhyTv ; ^#^^if^ 

[0010] ^A^LTlftKii, t°nyyv, ^yVyvV, ^h^tKn^i^-y— /VX^h 

yfcKn^ry-/^#^^ ( f^^ o 

xj»&o-a^-obj;i\ ftAXteStA^gms^i^W-L^i^ 
, mA±(D2^(Dm^ : mmA(Dm^'t-m^ox, m^^vx^xh 
x^HMA'com^-hmmxh^o )„ nm^ri^mt\^xnm^-£, c3-7yynr/i^ 

v-ynyntVy yyny^fvK ^n^yf;i/, >yn-~^>yK 
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coon] iAXfttA^TOtLttt^itf, d)mmm^vx\^x-bx\^t^m 

^JP§C^\ (7)^/1^?^/^, (8)^7/1, (9)~hnS, (10) ^y^, (11) ^t 

#:7°h^ (14)Btfe^£^LTl^T&«fcl^&/w^E~i7]^ (15)®^S3r^LTV> 

/V, ^h^^/Vtf^/K tert-y>df-^/^^/V^(DCl-6T/V=3dr^/V#^/V 
(17);Vl^g(-SO H), (18)^/V^7S, (19)*^/^, (20)T5vV 

3 

(21)-f5/S, (22)-B(OH) SXJi(23)^!lx.^\ */V5/K W/K7"nt° 

2 

£*Hfek it^ ; ^x.^^<^> ? /^Xft7^^/V^/^»C7-16T^/Vdr/^ ; ^Jxifi 
i^n^^/Vy^VK i^n^^/Vrc^vK ^n^^V/K^nfcf/K 
-i/pv^-is/V^/V^ */9xi-f s f->V~fxi\?;V^ ^n^^/l^n^— /K ^n^'f 
/K/t^/K i/^n^^/V7°nt o /VXft^n^^/Vy°nv<^/V#C0 (C3-8^y 

nr/i^/v)-(ci-8<Dj!iJ»^>fb*^)^d5#tfe>tb5o ruMg^xtt^tt^© 
mmm^tAmm]ti,x^m^mci-i2(Dmmm^t7Kmm}m^m^hfh 

, rci-i2(D^Jte^^7K^*j^bT«, mkfy^/K xf^, ^ntr/K -rvy° 

HfcVK :/^VK sec-^^/K tert-y^/k, ^>^/K ^3rv7K ^7°^VK 

/v, y^/K ^V/K ^^V/vX}*K^V/v^#(DCl-12T/v^r/v^;^!I^Lfit^ 

^y^^rc-/v N ^j-y^^^/K y^-^-/K y>^rt) 
K^#v^— /K ^^f-MJm-/v, ^7°^MJm-/K ^y^hy^n/K y 
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7;^^;H ; ^i!fx^^/v, T'ntTcvK ^3rv^/K ^ 

, ^^i*^/K -r<79*M—n'^ Hr99*M—K'^ S^M—^ 

, /^hM^/K ^hy^/K ^^hy^/vxteK^#hy-f 

^nt^^y, ^n/ty, v77tr^;^ ^n>)yf>y, ^nK"9* 

fcKn^^V^ /^tKn-^^yy, ^t°n[4. 4] J*t°n[4. S]^^, ^ 
t°n[5. 5]->yf^y,t^o[2. 2. 1]— tf ^yn[3. 1. l]^:/^>\ tfi/ 

7ti[2. 2. 2]2}"7^ T^V>-^^X«y/yT^V^^(Dr3-15M^P^^ 

v/yn^H?^ v^n^:/^, ^yp^y-^, i/yn^^i^:/, l/Zn^^y 

#!lxJi-^yi/^ -Y^rV, -f>-yV, v^fcKn^^l/^ ^hyfcKn^yyi^ 
, \f7^uiy, as-^T^ir^, s-^y'lr^ T J £^"7'T>, T~t^"7 

tfi>-yn[2. 2. 11^^-2-=^^ fc^yti[3. 1. 
l]^^-2-^^Xf*tr^t3[2. 2. 2] ^^-2-^^(7) r3-15M^I&fP^^ 

[0013] iAXttSA^t^SiLt© rg^^b-cv \£Mbfc#£j fcfctts r 

TVS, — ^y^, ^df-y^, tK^S, Cl-8T/^^r^S(f?!jx.«\ 7h^r 
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^Hf-y, y°n^^y^ yyyntf^y, yHHA WfY^S, sec-y>3ry, tert 

hv^^^h^ymm) £#l-cv ^xh £i \EMb*c#£ (^-e, ^© 

, ^/v/K^, /M^^vjgi 1 , yrsm, ~ hn^, ^y^, ^^y 

nt°^/V-T5Al£<DCl-6yy/VT5A (5)^"iJx.^^/VT5y, ^/VT^A y 0 ^ 

twr^A yyyntvvr^A y^yvr^A v^/vt^a y^/vr^A yya^ 
^r-y/vT^y, i-#/w^y/v-2-yyn^^v7v^^vvr5A N-y^vv-N-yy 

n^vvvy^vVT^A v^/VT^Xn^Y^yy^ ;VT^/^(D^it7^M^X 

tm^MM&mfru ci-4T;v^y{®m^ yh^y. ^h^y, /n^^y yy 
y n/K^rv^, y>3rv\ ^yyi^y, sec-y h^y, tert-y h^-y^) „ ^y % t^a 
^/vA^y/v^-cg^tv-ci £v \ ] , (6) M?L\*£^s^/^—^T*/xfe 

^^/V^/V^^/VT^;¥£(DCl-4T/V3c;V?.;V-fc=^;VTK;^ (7) ^m^/^/k^ 
^/VT5/S, (8) $J;t fiV^/K^/V*— /vxte^/K*/^— /V^(DC1-4T/Vdr 
/V^/V^/V^ (9):7;n^/l^vV/}wl^ (10)^n^Vj^(#ij;y3\ yy^l£ 
H*, ay*N£h (ll)^/V^y/VS, (12)yTA^ (13)~bnS, (14)^- 

yyyn^iy, y^y, yyy>^y, sec-yh^y, tert-yt^y, yyu-^ry 
/vy^/v^yxte^^y/v^y^^ci-sT/v^y^ (^-e, Wcr?v^ym 

coc3-8yy nT/v=idf-ys (r^-e, f£c3-syy tir/v^ySte^nyvjgc^^ 

\,^xh£^^^y^y^ (2o)A>v#yhS, (2i)mtfy^y^y?J\ ^,v^}\y 
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;V^m, (22)y^/P^m, (23)%sW<^4/^ (24) ^J&tfN-v^/KT^ 

BUlE(Dr^^m^J^lKlClc*^^o K (25);VK7 T ^7l^ 
, (26) ^!)^^^7VT$7^/V^^7V#(D^^7K*S-eg^$tL^T^y^/V*^/V 

S(rr-e, ^©r^bk^jrau tf)tB(Dr^^m«j^^M^^-r 0 ), (27 
)f?!l^f* % ^^/vT^y^^/vT^y^/^^/vx{*^^/^T^y7°ntVkT^y^/v^ 
-/^(DT5y^g^tvfc^^7Km*i-i:o-cmm$^cT5y^/v*^/v^(^ 
r-c, r©TOiSjfi, ttflB<Dr^^*^j^lHC#^^^-fo K (28) m 

6T/V=i3r->#/V^~/HS, (29)^Vl^5£(-SO H) N (30);VK7^/3£ N (31)^ 

3 

(32)T^>VS, (33) (34)-B(OH) (35)^J^L«^/^/V 

2 

7^^Xii^f/V^7^- /V^(DC1-4T/V^/V^/V^^^/V^, (36) 
/M^/K Tir^/K ^Pt't- >vyj&y*=3-y>v^(DC,\-Q7-y>v^ (37)^<^yV 
(38)fcKn^W57^ Xtt (39) ^xil^f /Vt^r W^/Xit^f 

T^mmi ra\ mm d) (39) ^^ji^wci^v ^sfs^g^ssrWL-cv v-ob £< 

, gm*^#:^2J^_h(Z)^ N ^^m©ttlit^- xum^x\^xhX\\ 
[0014] iAXiiSA^ftStLt© r (2) m#X^#L-cv >-ct> <fcv ^itat^J 

iLmxfe^m^mmmim&mf btiZo 
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— /K hyry— /y ^hyy— /y t o ^y— /y t o y^y, t^yy. t°y5;yy, try^ 
hyyyy, yyy, *?-i>r~7*^/^ ^-y-y— /y -jyttys— /k ^ry-/v, y 

atfg#S*;0!f;t^ -yvk— /y yyyyK— /y ^^/77^, yy^yyy^ -<y 
/Wxy, ^y/ft7xy, yy^y— /y 3vyy, yy^/yy, yyy, y 
yyyv, y^yyy, ^-y^-y^y, ^ysr-p-yy, ^yyy^, yy/yy, -<yy^ 
-y-y— /y ^yy'f7/-;v, ^yyy^yy— /k ^yyy^if y, ^y/f7i?r 
y— /k -^yhyry— /y 77/w^y— /y jS-^/v^yy, ryy-yy, ^^y^ 
y^^yyyy, v^^y^y^, ^^^yyy-, y^yhny^xra^y^yy 
m#<7)^#^^m*m;^lx.}iT^t°y, yriftv, tr?>\ ^-fetv, ^tf-tr 
yy. ^ct°y, ^-dr-y-yy, ^i^-yryy, t^t-^y ^rt^7fty, 
yy, ^ryyyy, ^-riftv, f7i?7ftv > yyKyyy, y^-r^yyi/y, ^ 
yyyy, ynyy ^y/twy, -^^y^i^-iftv, ^yy^i^yr-tftfy, 
^^y^tv, ^^ftv, ^yy^ryr-tftv, ^y/7-^y, ^<yy 
yr-tffc°y, ^y^y. 7i/f7^y y^y^M^y, y^yari^yy, f7y7 

t°ny^ y^yyy, hyryyy, ^hyyy^, t^/yy, ytKnt°yy^ 
ytKnt°yy^ N ytK^yyy, T^tKnt^yy, ytK^y^yy, ^hytKn 
t°y^yy, ytKntwyy. ^b^tKntwyy, ^hytK^hyyyy. ytKnr 
if tv, fh7tKB7fty, v^tKn^rfty, T^tK^yriftfy, ytK^y^ 
y % ytKnt°y^, ytKn^-^-fet°^, ^hytK^^r-fet^ ytKn^^-^oi^, y 

tKn^^-t°y>-, ytKn^mtV, T^fcKn^cfcV, ytKn^-y-y— /k ytK 

nyy^-df-y-y— /k ytKn^ry— /k ytKnyy^ry— /k ytK^yyifV, 
ytK^^-^r-y-yry— /v, ytKn^iJ-yy, ytKn^^yryy, ytK^^r 
•y-iftv, ^hytKn^-df-^y-iftv, ytK^^-y-yriftv, ^hytKn^-y-yy 
if ty, ytK^r-yry— /v. ytK^ryy, ytK^r-yryy, ytKn^r 
if tv, rh7tKnf7€t°y i?tKof7^7fty, T^tK^ryrif t°y, 
y^Kyy, yyy^Kyy, ytKn^^y^^^, ytpwy^^yv^y, ytKn-^y 
y^-y^y, ytKn^y^^y^^-^m^. ytKnyy^y— /y ytKnar/yy, 
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7^7fcKn3r/y>\ v^HWy^yy^, ^hytFwy3eyy>\ v?fcKnyyyv^ ^ 
hytKn^yyv^ ^tKPt7fy^y, ^hytKn^y^yv^ ^tKn^/^y 
7"h7tKndrydr^y^ % ^fcKn^y'yi^ ^hytKn^yy^ v^tKn^wy 
>\ fh?tKi3'W!Ji/, ^/^ffTy, ^tKn^^y^dri^-v?^, v'tKn^ 
y/f7^y, tf^sV^/vafcy^ ^tKt^^y^h^y— /k s^Ko^y/fTy 
— /V, v^Kn^O-y^yV— /K vWn-^yTift 0 ^ yhytKn-<vyyiffcV 

yy vV, ^hytKnryy^, vWpv^^yvy^ -ytKn^^y^^^^, 
^hytK^iX^y^y^ ^hytKnv?-o-y^^m^ N j^ft/fy^, ^<^y 

i^h^l*-^ ^n^y ^^y^^-^-y^, ^^yV^T^, 6, 7, 8, 9-7^hytKn-5 
H-fc°yK[4', 3':4, 5]t°nn[2, 3-b]t*!JS?>\ 2, 3, 4, 5-^hytKn-lH-t°yK 
[4, ;VXtt6, 7, 8, 9-^bytKn-5H-t°yK[3', 4' :4, 5]t°nn[2 

-r^yyy hyryy^, ^hyyy t°yyy tv<y^>\ tX7v?y N ^ 

— tKnfc°y^>\ tKntfyy^, /^tKnT^tV, /n- tKn^TiftV, 

/N-tKP7/vy, ^yy^, ^-driry^. ^hytKn^y^, 7^hytKnt°y^, 

-tKnt^t^ T49l/, 5^y^ yhytKn^J - :^^ ^hytKn^^-fc 0 ^^ 

, tKn^xtv, ^bytKn^^y— /K^^yyv?^) , ^ytpwy;^ 
f-y— tvwtt^sv t?» , ^hytKn^yy— /K^ryy z?» , yhytnwy 
^yy— ^(^ry^yyy v 5 ^) , ^hytKnyyif>\ yhytK^^i^Ty— /K^J- 
^-y-^yyy >v) , y hytK^^vV, ^bytKn^i^Ty^ tKn^- 

is) % 7^hy tKn^-TS^ Th7tKn^7v ; Tv ; y, /^-tKnfTftfV, fcKn 

tKwy-o^yvy^ tKn-^^y^^-^o!^, tFwy^^y^y^:? 
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[0015] iAXiiSA^tiSiLt© r (2) B&^SrWLTV >Tfc X\ ^*St^J 131*3 tt 

z^rym. ^h^m, ttvm, tt*ym. yh^m, hvy^^y^- 
>vm. hvy/^vyh^>mxfeT±^^mm&mfbti% 0 r(2)gms£WL-a^ 

iAXltSA'oSiStLt© r (3) MMfLtv >rt £v >r^ygj fcjjstfS r 
rgau&rWiycv ^ ^b*c*Sj ratftfeSAxriaSA^lSifca^iyc© r 

(i) e&g&wiyci ^ x\ ^mtT^mmi ^tt^^to 

[ooi6] stAXteStA^g^SirLTtf) r (i 2) {£^S^rb-o ^xh J;v ^tK^Sj xtt r (1 

^AXIi^A^gtStLTO r (14) g^^Sr^LTV ^T^iV 
Xtt r (15) gmS^LTV vCfc «fcV fc*5»t5 rg&gj 

iTbTl >Tt> £1 \£Mb!k3ll£j ttMfEStAXttS&A^lt&gfcLT© r (1) 
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[0017] atAXtegtA'cD^^LT^L^ t^/K T'ntVVXIt^f 

i/W>\ ^:/^>Xte^^l^#OCl-8T/V3rU^5S, CT^Jftr^V'^ 
:^]x>\ ^^r-^>, ^fir^^V, ^y p 'r~u^ s ^r^r^U^y, 

^yS, yofci/y, ✓o^—wi^ ^ri/=i/>\ 

tf-^;=.i^ y"^M^u>, ^>y-M^>-, ^riK^^u^ 
^^vM^v^ ^^s^f—i^ ^3MM*M~i^ ^^hy^w^Xtt^*^ 

AXdSA^i^iiL-c© r (i) gm^^^rbTv ^x^x\ ^mt7^.m^\ ic&nz r 

[0018] D^LT^L^ , Cl-6T/VdrV^X{*C2-6T/^V^^^^(f 

G-e^$tb5 r^Hf it^j teftffE^AXte^A^g&^UTcD r^^^^j £|k)C 




Kx^tiz>mikt$nx\^xh£\^mnm^}t^x^ mx.tz-s-, -so-xra- 
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2 

[0019] jx^tstiz r$m&tix\< ^x%> &\ ^tt^j © rgH££j kvxte mmmi taot 

OOH) , ;VV* (-SO H) „ (-SO H) , ^/VafcXT^K (-SO NH XteNR 

3 2 2 2 

3 

),^/(-PO(OH) ),7x/-;K-C H OH)XJ«7°nhWbb5S**i^^- 

2 6 4 

m-rz^wmmmmit^x^ m%.& 

Mb5] 



o 




o 



[0020] rfiHKjfcLTtt, gmS^bTVNT^iV^^*^, ^#§a^U3 

wr^ti§ r (i) g^sr^rb-cv ^xh £v \£Mfc*5{f tefufBStAXtegtA 1 ^ 
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Mb7] 




[0021] ;£M#eK r^n^^^^^k^j tH:, fldfcfi, ^m#:20j@(D^y^/v 

Wb8] 
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4-^, m')Mmmm^m^97458o^, s^pj^2003/74483^-. mm^mm 

95/19964^\ ^H#f^5698598^-, 3fcB#f^6376533-S§\ H^<^|fl|g9 
8/28264^-, S^£:lffill99/19300^\ I^#|#f^«<k|{§jg0911321^-, X 

^mm^mm98X589ii^-mmm^mm^nt^[:^, &tj*ah-i3205, cp- 

533536, zfPzfv^K V&zfttK ^y^n^h— /K AY23626, SI^HS 
H98/34916-*§\ #5fl¥7-215929^, #^¥8-239356^ mW^f^97 / 
05091^\ #!l¥07-233145-^\ #1^10-168056-^-, #HS¥l 1-012249 
-^-X«H^|i^99/25358-^Ml0»^fB*^)^^, &OTEI-3356, M& 
B-28767, GR63799X, SC-46275, m^/n^/K 1JvK7 0 n;*h:/, 
t±iJgg<kl!Sfg855389^-, 81^^1199/02164^-, SI^|{§||2000/03980 
J§\ 3M#fF!fl6043275^-, H^r?fl^2000/15608^-, BH^^Jf^OOO/ 

54808^-, mMmtmm^m n 10949^-, 81^^^2001/37877^-, mm 

<£|H§!i200l/49661-*§\ B^<kHifl2001/66518^-, B^k!i§ll2002/246 
47-^-, B^H§fl2002/42268-^-, H^Mig2003/007941-^\ B^<kH§ 
1^2003/008377-^-, SIH^im2003/009872-^-, BIH<kl!ill2003/0350 
64-^-, B^r?i^2OO3 / /O53923-^X«*a#ff||6552O67-^0^lH#^fE* 

[0022] m%.tt, -^(1) 

am 



Wbio] 




(I) 
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COOH 



(M) 



m\^m^\t^m(D^^m\m^\^Mt^mt\^x\^ 2-{[2-((4s)-4-{ (1 

/V-4-^7/^V^(^-^^8-l). 2-[(2-{(4S)-4-[(lE, 3R) -8-^/V^n-3- 

tKn^r^>-4, 4-z/^/v-i-^r?T^ /v]-2-^y-i, z-tty-^yj^-z-^ 

;V}^;V)^1-\, 3-f 7y-;P-4-*^*Vt (ft^8-6) , (2E)-7-{(l 
R, 2R)-2-[(lE, 3S, 5S)-3-tKndf-iy-5-^^/V-l-y^/V]-5-^y^^ 
a^^/V}-2-^7°^^(^^^)24), (2E)-7-{(lR, 2R, 3R)-3-tKn^>- 
-2-[(lE, 3S, 5S)-3-tKndri/-5-^^/V-l-«>^T ? ir^7k]-5-^-dry^yn 
-<^/H-2-^y P 7 i ^(^^25). (2E)-7-{(lR, 2S)-2-[(lE, 3S, 5S) 
-3-tKp3r>-5-y-^VV-l-/^ /V]-5-^-dry-3-i/yn^^>--l-^/V}-2 
-^y°^^ab^26), 2-{[2-((4S)-4-{(lE, 3R)-3-fcKn^>-3-[l-( 
3-^hdr^°ntW) -yyn^/V]-l-^°n^^/V}-2-^-df-y-l ( 3-^-^yUv 5 
^-3— f/v) ^/v];vK7t— /W-l, 3-^-ry— ;v-A-^;v^m.{\t^-^}32-2 
K 2-{[2-((4S)-4-{(lE, 3R)-3-[l-(2— yyn^df-^/k^7V)^yay^/l^ 

l-s-tKn^^-i-y^^^/vj^-^y-i, 3-tt-v-y*v i/>-3-^/v) ^/v~\ 

^;V7r^;V}-l, /V-4-#/V#V^(^-^ 32-14), 2-{[2-((4S, 

5S)-4-{ (lE)-3-tKn^y-3-[l-(3-^h d ri/y°ntVV) ^yny^/V]-l-y°n 
^-/V}-5-^^/V-2-^y-l , 3-^-^i^yy ^^-3-^) m^-/V]^/V^r— 
}-l, 3-f7/- /V-4-^7/V#V^(^^i^34-6), 2-[(2-{(4S, 5S)-4-[(lE 

) -4-t Kndf-^-4-y^/v-i-y^^/v] -5-y^/v-2-^-=ary-i , 3-^-^yy v 5 
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2-[(2-{ (1R, 2R)-2-[(lE)-5-^n^df-^/k-4-tKndr^-4-^^/V-l--^ 

>^ - /v] i^n^y^vv } m^vv) ^)V7t^ /Kl -l , 3-fT/-;v-4- 

#/V#V^(^-^j53h 2-[(2-{(4S)-4-[(lE, 3R)-3-tKndr>-4, 4->>y 

-2-^-^y-l , 3-^-dri^-y y vV-3-^f /v } ^/v^r— 

3-^Ti/— /V-4-#/l^V^0ffr£*if£l8K 2-[(2-{(4S)-4-[(lE, 3S, 
5S)-3-tKndr^-5-y^/V-l-y^^/V]-2-^y-l, 3-^^V^-3-^ 
;V}^^-/V)^;V~7t^^~\-1, 3-f 7y-/V-4-*;P*Vi ({^1)8-3) , 2-{[2 
-((2R)-2-{ (IE, 3R)-3-[l-(4-y/V^-ny r ^/V)^yti^/k]-3-tKi3df-^ 

-i-^n^^/v}-5-^y-i-t°nyi/^/k) ^/k]^/^ T ^/v}-i, 3-^ry 

— 7V-4-^/V^V^(>f^^9-6), 2-[(2-{(lR, 2R)-2-[(lE, 3S, 5S)-3-fc 
Kndr->-5-y^-/V-l-/^^/V]-5-^-dry->yn^y^/V}3i^-/V)^/V^ T ^/V]- 

1, 3-f7/- /V-4-#/M£V^Offrg-#l30h 2-[(2-{(lR, 2R)-2-[(lE, 3R 

) -3-fcKn^>-4, 4-v ? y^/v-i-^-y^^/v]-5-^-^-y^y n^^^-/V} 

;*/K7 T -/V]-l, 3-^Ty— /V-4-^7/^V^(>f^£^30-l), 7-{(lR, 2R, 3 
R)-3-tKndrv^-2-[(lE, 3S, 5S)-3-fcKn=3r^-5-y^/V-l-y^^/V]-5- 

^yiyyt2-<^/k}-6-^y^y 0 ^y^(^^3i), 2-[(2-{ (4S)-4-[(i 

E, 3R) -3- ( \-zf*f-J>V*/?xiz?*f-;V) -3-tKndr^-l-^n^^/V] -2-^-^y-l 
, 3-^r^y^)iy>-3-^/v}^/v)^;vy r ^;V]-i, 3-f7/-;v-4-*/v#V 
&0ffr^M&32-l) % 2-{[2-((4S)-4-{(lE, 3R)-3-tKn^y-3-[l-(2-y^ 
-/l^^/V) ^ n y^/V]-l-^n^^/v}-2-^-dry-l, 3-^lJ-yy vV-3—f 
/V)^^/V]^/V^ T -/V}-1, 3-f7V- /V-4-^7/V^V^(^^^32-4), 2-{ [ 

2- ( (4S) -4-{ (IE) -3-[ 1- (2-^h3rv^^VV) ^o^'f/V] -3-fcKP=¥ v'-l- 
-fu^<^;V } -2-^-^y-l , 3-^-dr^yy^^-3-^r7V)^^7V]^/V^T— /W-l, 3 
-f7/-;^-4-*MVH (^-^^132-5) , 2-{ [2-( (4S)-4-{ (IE, 3R)-3-t 
Kndr^>-3-[l-(2-yhdr^^^-/k)iyyn^/V]-l-7 0 n^^/V}-2-^-dry-l, 

3- ^-dr-^yy vV-3-^A-) rc^/V]^/V^ T -/V}-i, 3 -^7-y — /V-4-#/t^V 
^({^^32-10), 2-{[2-((4S)-4-{(lE, 3R)-3-tKn^y-3-[l-(4-y 
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^VWO^/V) ^n^ ? ^/V]-l-^ p n^^/V}-2-^y-l J 3-^dr^yy vV-3- 

-{ [2-( (4S)-4-{ (IE, 3R)-3-[l-(5-:7/M-n^;/^vV-) ^n^/k]-3-t 
Kndr^-l-7°n^^/k}-2-^-^y-l, 3-^"^i^yy^^-3-^/V) ^/V];*/K7 
X— /W-l, 3-^Ty— /V-4-^7/V*V^ab-^#/32-17), 2-[(2-{(2R)-2-[( 
lE)-3-tKn^^-4-(2-^^/V^^y^^)-l-^^/V]-5-^y-l-t 0 nyv ? 
^/v}3z^-7k)^/v^ T ^/v]-l, 3-^Ty— 7V-4-^7/V*V^ (>ffrgH&33-3K 2- 
[(2-{(4S, 5S)-4-[(lE)-3-tKn^-7-^h^rv/-4, 4-v ; y^VV-l-^y P T- 

^/v] -5-y^/v-2-^-=¥y-i , 3-^-^r^yy v^^-3-^r/v} ^^/v) x/vy x— /v] - 

1, /V-4-^7/V^V^(^^34-7), 2-{[2-((4S, 5S)-4-{(lE)- 

3- tKn^^-3-[l-(4-^h^i/^^/V)-yytiy^-/V]-l-yn-<^/V}-5-^ 
/V-2-^y-l, 3-^i?-yyv ; ^-3--f/V)^^/V]^/V^T— 3-^7/ 
—/V-4-^7/V^V^ (^-^^134-10), 2-{[2-((4S, 5S)-4-{ (lE)-3-tKn^ 
^-3-[l-(3-^b^rv^ynt°/V)^^n-<^^/V]-l-yn-<^7V}-5-^/V-2-^- 

df-y-i, 3-^-^yyv ? ^-3--r/v)^/v]^/^ T ^/v}-i ) 3-^ry— jv-a- 

#/]^V^({k^J34-12K 2-{[2-((4S, 5S)-4-{(lE, 3R) -3-tKndf- ->-3 

-Ei-(3-^h^i/yt2tvv)iyyt2y^/k]-i-yn^^/k}-5-^/v-2-^y-i 

, 3-^"df-^yyv ; ^-3-4'/V)^^/V]^/V^T— 3-f7y-/V-4-*^*V 

2-{[2-((4S, 5S)-4-{(lE)-3-tKndri/-3-[l-(4-^ 

^-^ri^-yy-y^-3-^/V) rc^VV].X/K7x— /W-l, 3-f7y-;l-4-*MVi ( 
2-[(2-{ (4S)-4-[(lE)-4-tKndrv'-4-y^/V-l-y^/V] 

-2-^y-i, 3-^i^yy^>-3-^/W^/^)^/K7X"/Kl-i, 3-^yy— 

/V-4-y7/V*V^({^^/45-2), 2-[(2-{ (4S)-4-[ (lE)-5-i yyn^^/V- 

4- tKndr>/-4-^^/V-l— 0-7"^/V]-2-^-df.y-l, 3-^r^y^V-3--4*/V} 
m^/V)^/V^7 T -/V]-i, 3-f7/- /V-4-^7/V^V^(^^^j45-3), 2-[(2- 
{(4S)-2-^y-4-[(lE)-8, 8, 8-hy^/V^-n-4-tKn=3f-^-4-^^/V-l-^- 

y^vKI-i, 3-^i^yyv ; >'-3-^r/v}3i^/v)^/v^T— 3-f7y*-^ 
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-4-#/l-#V^(>ffr^H£l45-4), 2-[(2-{(4S, 5S)-4-[4-tKn^-7-^h^iy 

m^-/k)^/k^ T -/V]-l, /V-4-#/V*V^({t^#/45-6K 2-[(2- 

{ (4S, 5S)-4-[(lE)-4-tKndriy-4-^^-/V-l-^-^^/V]-5-^^-/V-2-^- 

#/V^V^0fb-£^45-7K 2-[(2-{(4S, 5S)-4-[ (lE)-4-tKn^-4-^ 
/V-l— 7 2 '-fe^/V]-5-y^/V-2-^-^y-l, 3-^-^r^yy }rc^/v)^ 
/V77-^]-l, /V-4-^7/^V^(^^^)45-8), 2-[(2-{(4S, 5S 

)-4-[ (lE)-4-tKndrv--4-y^/V-l-^^^/V]-5-y^-/V-2-^-dry-l, 3 
-^i7-yy^^-3-^/V}^^/V) ^77^]-l , 3-f77-/V-4-*/V*Vi 
Wfr^45-12), 2-[(2-{(4S, 5S)-4-[(lE)-10-y/V^-n-4-tKndf-iy-4- 

y f/wi-rt^v] -5-y^/v-2-^y-i , 3-^ ^y y vV-3-^ivv } ^;v) 

^/V^ T -/V]-l, 3-f77- /V-4-#/MFV^ (^^#345-14), 2-[(2-{(4S, 
5S)-4-[(lE, 6E)-4-tKndf-^-4-y^/V-l, 6-yf-v ; ^^/V]-5-y^7V-2- 

^y-i, 3-^-dri^-yyv ? ^-3-^7v}^^/v)^/v^ T ^7v]-i ) 3-^ry— /v-4 

-^7/k#V^(^^^545-15) N 2-[(2-{(4S, 5S)-4-[ (lE)-5-: VVxrJ^-fV-A 

-tK^^r ^y-4-y^/v— i-^y^^/v] -5-^f/w2-t^y-i , 3-tf-3Mfy*y >>y 

-3-^T/V } ^/V) 7/V77^/V]-l , 3-f7y-/V-4-*MVi (^-^45-1 7 
), 2-[(2-{(4S, 5S)-4-[(lE)-5-^yn^°ntW-4-tKn^y-4-y^-/V-l- 

^>-^-/v]-5-y^/v-2-^-dry-i, 3-^-^i?-yy> ? y-3-^r/v}^^/v)^7vy7 

3-^7/- /V-4-^7/^V^({b^^45-18), 2-[(2-{(4S, 5S)-4 

-[ (iE)-4-tK^^v^-i-y^-^]-5-y^/v-2-^y-i, 3-^-^yy v 5 ^- 

3-^lVW ?,/V7t , 3-f77'-;V-4-*;k#Vl (^-£^45-22) 
„ 2-[(2-{(4S, 5S)-4-[3-(l-y ? ^/vy-yny^/V)-3-tKi3 d rv / y°ntVk]-5 

-y^/v-2-^y-i, 3-^-^ri^yy> ? y-3---r/v}^^-/v)^/v^ T -/v]-i ) 3-^- 

TV*— /V-4-^7/V^V^(^-^^46), 2-[(2-{(lR, 2R)-2-[ (lE)-4-fcKndr 

v / -4-y^-/v-i-y^^/v]-5-^y->yn^y^-/v}rc^-/v) ;vvyx— 3 

-f7/- /V-4-#/V#V^(^-a^l57K 2-{[2-((4S)-4-{(lE, 3R)-3-[l- 
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{A-y;V^rnzr^-;V) ^yn:/^7V]-3-fcKP^-l-y 0 n^^/W-2-2}-3ry-l, 3 
-tt'V~SVi»-3-4/l') ^;v-\7,;vfc^;v}-l, 3-f 7/-/V-4-*;V^Vi ( 
fl^#/63h 2-[(2-{(4S)-2-^y-4-[(lE, 4S)-8, 8, 8-hyy 7M~n-4- 
tKndr->-4-y^-/V-l-^-y^^/V]-l, 3-^" 

^riJ-yy M rc^/v) x/v7r^/v]-i, s-fry^/v-^/v^Vi (lb 

-^365-2) Xf*3-{2-[((2R)-2-{ (IE, 3R)-3-[l-(4-y/V^n^^-/V) ^ 
n^/V]-3-tK^^->--l-y 0 n-<^/v}-5-^y-l-t 0 ny^7V)y^-/V]-l, 3 

^ t^nm^^nt^-mt^xn, i\&ms-u \t&ms-e>. w^miA^ 

#/25, ^^26, ^^30, fb^30-l, ^^31, ^^32-2, ^1^334- 
6, fb^32-14, >fb^45. ^^53X^b^76#^^(f^§ 0 
[0023] ^M*^, y^n^h^tt, T!E5£, 



-e^$^^b^-efe«9,^^»(E)-7-[(lR ( 2R, 3R)-3-tKn^v^-2-[(3 

s, 5s)-(E)-3-tK^^v / -5-y^^-i-y^^7v]-5-^-df-yv'yn^>'^/v]-2 
-^y°yv^-efc§ 0 y^y^h^^^br^i-^y-^y^h Tjvyyf? 

Wbi2] 

mm 



Wbii] 




OH CH 3 
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Wkl4] 

— (I-D 4\ X-D(Z)^X^Y-W(D^^, _L|B<£> a- 

[0025] l£*3V >TfcJ\ #^m^b^V >Pg«9Mttft:«' ^-r^T^i-§ 0 

T/^/VS, 77^— T/V^r^/V^, T/V^df-^^, 7/V3r/1^2}-^ T/V^r 

[oo26] m^, 7k^tt<D^(D^0^bv\ 3g^^^b-c«, r/i^y^MOw^ -7-hy<> 

vV, ;VT%>, /UTV^, hV* (fcKt^vo^/k) 757^>\ 

o 
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^Zl/^v^m.^ ^y^^/VT^ym.^ Y/v^iy^/v^mM, <4±^& 

^/^ti>mm>\^< x^mmmm.^mf bn% 0 

[0027] ^mmfc&yoxfe^tibnm-z, mmmmmmir^thx^ 0 

mm^mmm^^m^xh^tm^^\ mmmm^mtx^x^ m 

ra\ mmmKmmvtcit^mxi^thh(Dmm^m^^fi^M^ifhri^ 0 

R 0 MU, Cl~ ST;v3c/v^xWs^~ /v^^J;oTg^^trtci— ST/v^r/vS 
[0028] ^mm^mt.^M<D^mXN-^iyhl^ir^t^X^ 0 N-^VK^tt, 

m&m\^X, #<^BS50-3362^ |Rl52-314O4-^X^I^l61-52146-^Kl0»fE 

/vT^yjj/vvS^ /Mb, (5-^/v-2-tty-i, 3-z/ttyu>-4-4^)^h^> 



WO 2005/053707 



26 



PCT/JP2004/017961 



4M\l, iWwWk ^y/Wb, T7-/Wb, ^y^/vT5/y^/v#/i^wWb£ 

/Wb, ^—/vm^vMb, ^/V/K^y^vv^^/Wb, vW/vr^yy^vi^;* 
/Wb, ^ys^/vcnx^/Wk (5-y^vv- 3-v ! ^-^ryi/^-4-^'/v)y 

-e«0j!^b^«{bi-^o-e$>oTtJ:v\ ££>^ #3§w>fb^f»te5G3G§( 
[0030] ttftmik^<oWk%m 

H6&(i)^*fiz*&m\&mte, 4:%a<Djjm, w%.&. #1^52-27753 

^Wmm. #aiHS55-100360-^M«B*, SR^M^2003/74483-^M*ll^ S 
ynlett 2002, No. 1, 239— 242Xf3Comprehensive Organic Transfor 
mations : A Guide to Functional Group Preparations, 2nd Editio 
n (Richard C. Larock, John Wiley & Sons Inc, 1999) {CfBife&fr 

[0031] 0llx.fi, —^^(DX^fi^t^-m^ib, wtf 

mm 

o 
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Mbi7] 




i"-<T(DfE^-«mjfSi:^ICm*«t>i-o )^£*L5>fb^ra\ — ^(11 

) 

Wbi8] 




Wbi9] 




R 201 O O 



(3;^ R 201 ^ci-4T/v^-/v^^b, w^ttw 1 ^!:!^^^ fcf£U w 1 ' 
[0032] _hfE— ^ (ii) t (in) -e^^tb^k^^s^f^ i ^^^^-fe-eft^^^^-e 
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mEtj&i-z, ±m—m&(ii)t(m)'?m£tiz4k&®&s m&mmw. ^m.m 

m~i, ^-15-30°C#W;£Ll\ 
[0033] ^mXArf^i/As&fD&m&bLXlZ, fflx.&*?-/Vm, TVsV^ tert 

t°7^/KTHP)S, hy^/^>y/KTMS)S, MJ^/W/U/KTES)^ tert-:/ 
f /V^f /V^U/V (TBDMS) tert-^/V^ni^/V^y/kCTBDPS)^. Tir 
^vV(Ac)3£> tV^n^T/VS> ^y/>f;H, ^^vvV(Bn)S, p-^r-drv^^vvVS 
x 7V/Vtti/iJA<$~A' (Alloc) ^Xfc£2, 2, 2-hy^nn^h^iX#/V;fc/KTro 
c)*##^f£>*b5 0 

i/^/V/K^/V^, ry^t^r^/V^-ZV (Alloc) ^ l-p«^/V-l-(4-lf7ji^/V) 
^h^y#/t-;JwV(Bpoc)^ hy^/V^-nTir^/^, 

-^vVKBn)^ p-^h^-y-O^m, ^y^t^r^f/KBOM) 

sx«2-(hy^^/vv-y/v) ^h^^^/v (sem) mm*mif «btts 0 

^f/p(MOM)S, 2-7"h7tKnt°^^/v(THP)S, 9 J7x.~ ;^f;HX!47 
ir^/v (Ac) Stf^f fetb5o 

W. Greene, Protective Groups in Organic Synthesis, Wiley, Ne 
w York, 1999^|E^tt7tt(D^^v^tt^o 

[0034] i%mm<Dm>i%m&jfcfe^<D^mz£m ?z.t&x%z> 0 #cm^/h, 
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(1) T;v;t;!)i», 

(2) Bfei^fe#T^*3«m»aiSliS, 

(4) ^/^©Ifcfl&SKJfc, 

(5) ^JR^ffl V ^cM^gt^ 

(6) ^«|§#:£fflV ^J&t&mgJ&W W i^ti^ 

[0035] 

v 5 ^-^^, T^y—svm) ##6W<i;m\ s^Bft, hy^/v 

[0036] (3);!«*^fU;3J&{£«£ej£te, ^.—y-jv^h (Th?t 
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[0037] (5)&«&fflV>fcJ|fcifcg^J&fci\ 09*: tf, Bfett**fc(0!l*.tf, g*Bk pH^4. 2-7 
i^vVTM^T^K ^h9tKn79^, Bi^lk^vK Ti?h^MJ/K v^=W>\ ^ 

hy^/vv^, ^K>\ ^/v*y^ s^^vkt^ t°ny^#) , mmwti 

s<=7W& CD , Hflfc'^S*^ (ID , mkYVMVV7^?v^~7r^) (I) ^ 

[0038] ~£ft, _hfB.£>W£^ #!lx.fi^ T. W. Greene, Protective Groups in Or 
ganic Synthesis, Wiley, New York, 1999KWM&tvfc.j3feK£-vX ^ fit. 



^(Ia-l) 



Wb20] 




Mb2i] 
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(la-1) 



V) 



[0039] _hfEB^SJ^« s fr^o^-efT5-i:^-t?#§o -hte— (IV) -C^^tbS 

[0040] — *95£ (I) -?^£tiZ>4k&M<D5ib. wtf* 
Wb23] 
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OH 




(a;*, w 2 ummm^^x\^x-h^^mt7kmm^m^ir 0 )x&^t&m. 

Wb24] 



) ^$;h^f b-a^fc— (v) 

Wb25] 



&mm(Dm i i%m£ifcimir-tK£m&ir%-btfx%% 0 

[0041] _htE-ji£5£ (id t (v) ^£ti&i&m<DBtj&i± g ^^co^^-efi 1 5-i:^-e# 
§o _lie-|£^ (id ^ (v) x^ti%ik&m&. mmmmtp, mmxmm 




OR 



203 
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[0042] db) -e^ztizfc&mn. —ma. (id ~z^tiz>i\&®k—m& (vi 



OCT, R , R, R^tt^tl^etl4lftiCbTTy-/^(^^tf, ^^/VS^)£r|g 
[0043] _hfE— tBGK. (II) £ (VI) -CmZtiZlk&VtKDRJ&te s fr^io^ife-cff 5-£^-e 

[0044] — jrs: (i) •c^$H5'fb^©5*>. was 



^.-^(ic) 

Wfc28] 



Mb26] 




(VI) 



Mk27] 





) t^jk^i, (vii) 
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Wfc29] 

H 2 N - W 3' (VII) 

(^tp, W 3 '«W 3 ^|RlCm*«^i-o fcflfU W 3 '^,]^^/^ TRIM, 
[0045] JiIBJStc WT^y>fbSjS« § tekSntf^Sfc-Ctr 5^b&X%Z> 0 _hfB^^ (II) b ( 

[0046] «§Wfbl^9<7>5^ _hfBt^b7t^^(D^^^OV^^, ^(D^m, MX. 

i-fWm^52-27753^rmmW. #!HBg55-100360^-M*s B^ISI|2003 
/74483-^&0|f, Synlett 2002, No. 1, 239-242XJ*rComprehensiv 
e Organic Transformations : A Guide to Functional Group Preparati 
ons, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc, 1999) 

[0047] ^<Dm<D^WMxumMb\,xm\^it^m\^ ^nsfo^%)x&m\ 

\^^(Diom. #^BS52-27753^-Bj!^#, #^Bg55-100360^-Bj! 

MW, BI^!3H2003/74483-l§-M*:, Synlett 2002, No. 1, 239-24 
2X ^Comprehensive Organic Transformations : A Guide to Functi 
onal Group Preparations, 2nd Edition (Richard C. Larock, John 
Wiley & Sons Inc, 1999) XfiElmer J. Rauckman et. al. , J. Org. 
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Chem. , vol. 41, No. 3, 1976, p564-565^^fEic$^tf'^fe^^ia^ 

[0048] *mmw*(D&mb\z&^x,tom&mRjfete. mmm^t^xmh^x^z. 
, 7km, mm, ®mxts.^?vv~—zf&m^xftft5zk&x%z 0 

m^m^^xhxw 

[0049] 

X&% 0 

^S#SmajfiL^it*P#ffl TK©^I, T 

jkcdlotu rnxmr, mmrnw, mmmm, xnmm^^m^vsm^/x 
^mm^mx^,^Mmm^(Dmm^umm(D-psmm^h^\ 
tsbi^ mimm, mz.th\z.*5^x, ttmo&m^ m±&Ti¥mm<, m 
mnmm5kffiMM^m&mi-%<DX\ mumm.wvsmi/xm^mt^x^ 
mxfo&o 

--x^^mmmmtu, mmwmftm-xzmmmxm, mz.t£. mm. mm 
mm, mmi&r, mmxfemtkmm&mfbtiz> 0 sat, mmmmtn, mmnm 
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[oo5o] ^mm^M^mmmmm^mmMim^^wmmm^mRxfxxnm 

[0052] ^0^{b^<^i^Pm^X«^^^M^t>VX«Jt^^fcfe«Z)m(Z) 
Y^sfcfcMM. (nonsteroidal anti— inflammatory drug:NSAID) N fcf^>^!k 

yADP-y^-^^y^^-if (parp) mmm, m&&T$sm&&mmM(M%. 

hn^httHegfeHKI, ^afc^^^-i? (PDE) Pl*mX^^«l$ljm (fclfctf 
N i/pvxtfDZs^ FK506) tfSajStf htlZ> 0 
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mfhtl^o PG^^ft^LTte, PGE^^#:(EP1, EP2, EP3, EP4) „ PGD^:^ 
#:(DP, CRTH2) , PGF^Wf*(FP) , PGF^#:(IP) Xtehn^^f-^^S^C 
TP)#^#(f hfl&o ^n^^^^^fl^^LTf*. y^n^K 

[0053] ^fn^^^LTfi, 09;tfi* f"1ffc 0 y>\ ^y^/V^by^ T^t° 

y r^t°y^-^VT/v^— Ma-8\ v^/v^ijvk ^vk^v->\ ^n7xy, 
i^-t-^ h/v^^-7-hy^A, ^yyy/k -73^7*7^^ -j-^h^, 7xi7>v*7i/ 

-^7^-77^ ^7x^, ^hK5^ ^7Yn7xy, ^77P7x7t°3/-/K 

/7n7x7^;^77^. fryn7xy, t^t7n^7, 7J 77xr? ^ n^77 
P7*ytHJ!?A, T/K77v7s^^ If/WR/n^a^ y:7^7>^ p^^ASfc 
T/i^!7^ h;V7xtAt, 7x1727^^/^ YV7s.^fV797^^ Hr^syxZs 

777^^ trn^v^A, yv^rvT^ r^n^i/u^ 7^<7/^^m. ^tryy— 
/v, ^^T5^K ifc^Vyv 5 ^ x^7r/y, ;vvfc°y>\ ^V^^ N ^yK^ 

[0054] MMIjli:LTte, mfi, i&^hy-^yyv, ^n/vywyv, ^n/vyify^ yb 
tj/w^— /k 7=2s7xf**-~ k y^/v^yy >V— /k *;w^y^7n7x^v 

5o|££L-Cte, ifiH^^^V, ife^V:/^^ JM^n^^^ ^WVfifeh 

y^75^, ^T5hyy°^-y^, JMy/vbyy^-y^ Mo7x7°7^y, rw 
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[0055] &X7fri?ttT7—' H (PDE) V&WMt^Xfe, PDE3PRWII, PDE4PRW 

tVX\i., f^^^^MCilomilast) (M&&TDz?xi, Ariflo) „ W7/^9*h ( 
Roflumilast) (BY-217K 7n7^Uy (Arofylline) „ OPC-6535, ONO-6126 
, IC-485, AWD-12-281, CC-10004, CC-1088, KW-4490, Iirimilast, 
ZK-117137, YM-976, BY-61-9987, CC-7085, CDC-998, MEM-141 
4, ND-1251, Bayl9-8004, D-4396, PD-168787, T^/yJ* (Atizoram) 
(CP-80633, ^^7^U^(CipamfylUne) (BRL-61063), nU7°7^(Rolipra 
m), NIK-616, SCH-351591Xi*V-11294A#/^#tf E>*X5 0 PDE5Pl.W^<k 
Ltli, ^!lx.fi\ (Sildenafil) X^^^^^v-/V^^/V(Sildena 

fil citrate) #^#}ffetl^5 0 J Er«>fi!l©PDE|SH.WK££L/'Ctt\ NT-702# 

[0056] ^0^(D^J^(D^J(Dfi*l:b«#^PS^$^V >„ 

[0057] g^Sfct, f«, S^t, S^Xi4»WMfia!)M5^ 
, ii^, J$A^A^fc<9, — HH-o^\ ln g ^^100mg(DtSH-e— 0— [U^^^dl 
SP^$tt^\ Xf«A^ A^fc<9, — [U^oi|\ 0. lng^^lOmg(DtSH-e 
- 0 -[U^^m[iI#SP^^tt§^\ Xfct— 0 lB#^^^240#^(Dt5H-e#M 
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[oo58] mn&-$-<Dtcbb(D\Hmm m^rna*. mm. %m. *7°±^m. ismxr&mxm 
m&zti. nm\z.^toxwm\ifLxm\^h^ 0 i&t, ^m^^-^^mi^ 

u—vm)XWMVX\^X^i:\\ £h\zi29^>(D&5teUU£tb5Z>m'gi<D#'7'te/i' 

m^m. ^mm. mm. mmmm^m^x^x^\ 

[0059] #^ p &^<©fc*©^ffl^<^a2fc:ra\ Mitf, ^W^J, f^M, M 

&&mrt^xrtm^&m£tix\^&tt£Qm&£ti?>o Mx-tt. x>t^xit 

ix^(r^tvi, vj^^m, xTTVi/Wt* tf-wvik 

t^gi^^vK ^yj^v^nxyvK ^/v^^g^^vK ^ry^g^^vv 
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T7V/^7/^— /K irh^ry/VT/V^— /V^), iyy=3^?ft(v ? ^/V-^y^i3dr^ 

, i^**fig(ibk!7i?y>\ e^y-tyy, *jf§^/y^ Mj/^^y^) , 
yy=2— /i^g(:3^-i^yy=t— ^^-i/^yrtw-yv^ ^ntvy^yn-zv, /Ky 

^^i/^y=i— /v, ^n^wv^) , mwm (M-^^m. ^ru—ym, Tut* 
x imm ^jt*. , 

[0060] ^suM^&xfemm&m£frix\^^\c£vm^tiz>o mx.\^ x>t^>xn 

V-y^ ^4y^^</^v7^m) s Wm^Mi^/^TTV^m^V^u^V^ 
^^yn— /i^gs), s^t/vxj— ^(z^H^^y- /v, -fe^y— fUb3«J( 

[oo6i] m^m^^x^mmm.m^tix^^^Kx<om^ti^ 0 m%.&. x>t^x\± 
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^m^&xnmigmmztix^^m^xvm^tiZo m»\ nt^xn 
m^Ajx\^xhx.w 

[0062] ^^>vmwjk^x\t.mn^m^fix\^^\z.^'om^.^fi^o mzsz. t>£o 

^Mit^irte, #U;LkDfclS#fFfg2, 868, 691^7J?|WI^3 ( 095, 

[0063] &&n&&<Dftit><D&&mbLxt3:. mm. mmrnxmimm, h^^mmm 
mz&texrmmvxm^zm&<D&MM&&sir%> 0 mtfflrt, t>^ox^ 
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[0064] #S P &l*<Dltlto<DW.*MkLXti^ =z.T^/;vM. KAfflt&^J, Xf» Affl 

^fih(Dmxm\^^(D^m\z.m^xm^Mo 
[0065] BRAffl*&*#j<£>#^ra\ mum (xTrv>&tRTjvt<Dmm) , *§-^ri 

So 

[0067] KT, HJ6^J(cJ;o-C^K=S:P3^-t-53&5 % ;^Wtt£i^fc:&)£&h^>©'TO 
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*w mm ^ i-ffl v vtz.\k&m% i n. * ^iupac<dmmij Ktrnx-fo* mitt 

nyta-^P^7A, ACD/Name (M^FSH) XliACD/Name/^yf (1® 
Mb30] 



o 




-e^$^{b^«, 2-{[2-((4S)-4-{(lE, 3R)-3-[l-(4-77V^-n^/V) 

[0068] Hifcflajl: (4S)-4-(tKn^>-^/V)-l ) 3-^^711 iy>-2-^r> Offr^l) 
^;V=r.^r/V m.mm.(5. 76 g)^7K(52. 0 mL) (31^fl?U 
^y^(4. 08 g)^P^., 10^m#bfc o ^^^^y7^(5. 63 g) 
&U ? MJ^^V(14. 3 g)(DM^c^(26. 0 mL)^feO°C^T*PX., 0°C-e2B# 

-/K73. o rnunm^Tkmik^m-i-vvvMi. 34 g)^^^^., 3B#r^ 

2. 28 g)£#fc 0 

TLC : Rf 0.29 (g^g^^/V:^/— ;V= 10: 1) ; 

NMR (CDC1 ) : 6 3.62 (dd, J=11.44, 5.77 Hz, 1 H) 3.73 
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(m, 1 H) 4. 01 (m, 1 H) 4. 23 (m, 1 H) 4. 49 (t, J = 8. 70 
Hz, 1 H) 5. 99 (s, 1 H) 0 
[0069] mMM2: (4R)-4-({ [tert-^/Kv ? ^^/V)i/y/V]^-^-^}^^/V)-3-(2-t:K 

m&M\&mi(2. 28 g)(Di^/MJvW^T5K(20. 0 mL)iiWW- 
/Kl. 60 g)S:TJ?tert-^/V> ? ^/V^y/V^n7^K(3. 09 g)^P^., 

-^>^>^y^(2. 4i g )^px., io#ra*#ut, Ecrnmm^ y^^mm^ 
^•/K2. 40 mD^iTu mnx^mmm&istio ^mm^mmitr^^ 

— /K7:l)jg?R(46. 0 mL)^*^b*l?^MJ^(2. 22 g) &&n*.^irT* 
TLC Rf : 0.35 (^M^rg^^^/l^l :2) ; 

NMR (CDC1 ) : 6 0. 09 (s, 6 H) O. 90 (s, 9 H) 2. 76 (s, 1 

3 

H) 3. 45 (m, 2 H) 3. 83 (m, 5 H) 4. 13 (dd, J = 8. 60, 5. 6 
8 Hz, 1 H) 4. 38 (dd, J = 8. 79, 8. 60 Hz, 1 H) Q 
[0070] mmm3 : S-{ 2-[ (4R) -4- ( { [tert-^A- (vW/V) v^/V] ^3r>}^/V) -2- 
^y-1, 3-^-^i/y^>--3— 3^r>^vn— b Uk&%>3) 

\\^^2{A. 58 g)^U ? hy^/VT^(3. 50 mL) (D^ik^UZs {32. 0 mL 
)^^, ^^y«^/^n7^K(l. 43 mD^/K^T-eMTL, 0°C-eiH#^* 

#Lfc c BtfcmmKTk&Dn^ mm^^-vt^mvfto mmm^iNmm, fcAxtm 
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TLC : R£ 0.76 (^^i?"^:g^^^^/V= 1 : 2) ; 

NMR (CDC1 ) : 8 0. 08 (s, 6 H) 0. 89 (s, 9 H) 2. 35 (s, 3 

3 

H) 3. 07 (m, 2 H) 3. 31 (m, 1 H) 3. 57 (m, 1 H) 3. 68 (d 
d, J=10. 80, 4. 03 Hz, 1 H) 3. 79 (m, 1 H) 3. 93 (m, 1 H) 
4. 12 (m, 1 H) 4. 33 (t, J = 8. 70 Hz, 1 H) Q 
[0071] mifcfiU:^/P 2-({2-[(4S)-4-(tKti d r^^/V)-2-^-d f -y-l, 

y i^^-3-^/V] rc^/v} ^) -1 , 3-^Ty /V-4-#/Vtf^>V— h Uk&V04) 
S*fcA:>ffr£N&3(5. 56 g), J^yV 2-^0^-1, 3-f r/-;W4-*/* 
h(4. 34 g)2kTfih])7?-/l'ftX7jX0. 46 mL)©x^/- /V(36. 0 mL 

)mfc^#y^(3. 70 g) ^K^T-e^px., ^ta-ci b#PbW#u 5o°c-e-ife 
it #uh 0 mj&^&^^px., ssixf^mL^ mmm&fcRTfmwkm. 

SJ^B:#^tvfcaS^^h7tKn^9^(18. 0 mD^^iClM^^^h^^ 
/VT^^">A(Z)^h7tKn^7^?g(18. 4 mL)^r0°C-e*P^.. m^imffiM 
#Lfc 0 Ki^^t-TK^Px., ^^/v-ettmb7t 0 ^a«Sr7K^^IMfP^7K 

A^n-^h^^^— : : 3) "effiULT, ^T<^tM£W 

-f-^a^^(4. 29 g)Sr#7t 0 
TLC : Rf 0. 43 (g^^/k) ; 

NMR (CDC1 ) : 5 1. 39 (m, 3 H) 3. 66 (m, 6 H) 4. 14 (m, 

3 

2 H) 4. 39 (m, 3 H) 8. 02 (s, 1 H) Q 
[0072] 2-({2-[(4R)-4-*/V5:/V-2-^-dry-l, 3-^^7V vV-3 

-.f/V] n^P/V} ^J-) -1 , 3-^7^- /V-4-#/Vtf^>V— h (lbl^5) 
^-^^4(338 mg)©^f;W*^r^K(3. 40 mL)/@^^3i^/V(6. 80 
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TLC : Rf 0. 44 (g^rc^/V) ; 

NMR (CDC1 ) : 6 1.38 (t, J = 7. 05 Hz, 3 H) 3.84 (m, 9 H 

3 

) 8. 02 (m, 1 H) 9. 81 (s, 1 H) c 
[0073] MMim:^/^ 2-[(2-{(4S)-4-[(lE)-4, 4-^^/^-3-^y-l-^-^ 

^/v]-2-^y-l, 3-tty-y*Vi»-3— </v}^;v)^-3r~\-i, 3-f7y-;v- 

7kMi\^YWMQ0. 0 % in oil) (49. 0 mg)(^f/V (3,3-^^/^-2 
-^y^^/V)^^— h(332 mg)(D*EE/K^h7tKny7y(7. 30 mL)g 

ifeo o c-e^o<i9^px., mn-^immmwvtc 0 R^mmiuh^-m (336 m g ) 

<D4tt^j>^tKn^^(2. 90 mL)^^^U-e^o<«9^Px., 2B#r^#Lfc 0 

s^mt-iN^^o°c-e*px., ^^/v-ettmbfco ^s^TK^^fp^ 

^yy^yvK^^y ti-^iy/^y^- ^y : g^^^/v= 3 : 2) -ewsiu j^t 
(Dmrnmrn-r ^mm^^) (211 m g m#fc 0 

TLC : Rf 0.50 (^HJ-^ : g^m^/V= 1 : 1) ; 

NMR (CDC1 ) : 8 0.83 (t, J = 7. 14 Hz, 3 H) 1.11 (m, 10 

3 

H) 1. 43 (m, 5 H) 3. 32 (m, 1 H) 3. 53 (m, 2 H) 3. 80 (m, 
1 H) 4. 03 (m, 1 H) 4. 41 (m, 3 H) 4. 76 (m, 1 H) 6. 71 
(m, 2 H) 0 

[0074] MIMim : 2-[ (2-{ (4S)-4-[ (IE, 3R)-3-tKn3ry-4, 4-v^^VV-l 

-^-y^-/v]-2-^-dry-i, 3-^i^y>yy-3-y/W^/v)^}-]-i, 

^-£^6(124 mg)(D4iE 7 (<^y^-/v(i. 40 mL) ^fc/Rfft^yify-hy^A 
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do. 4 m S )Rx^mmmmm)^-78°c-^MK., mumximmmw^tc 0 mms. 
-e#?&fL BLj&tmizfc&tiQx.. iSlxf^mLfc, *as^fp«7K-e^ 

^(87. 2 mg)^#7b 0 

TLC : Rf 0.25 (^r1?-^:@1^^/V= 1 : 1) ; 

NMR (CDC1 ) : 6 0. 84 (m, 9 H) 1. 26 (m, 6 H) 1. 39 (t, J 

3 

= 7. 14 Hz, 3 H) 3. 54 (m, 4 H) 3. 85 (d, J = 6. 04 Hz, 1 H) 
3. 99 (m, 1 H) 4. 40 (m, 4 H) 5. 66 (m, 1 H) 5. 92 (m, 1 
H) 8. 02 (s, 1 H) 0 
[0075] %M$\S : 2-[ (2-{ (4S)-4-[ (IE, 3R)-3-tKndr>/-4, A-^^;V-\-^y- 
^/V]-2-^y-l, 3-^i?-yyv ; ^-3--f/V}^^-/V)^/^T— /V]-l, 3-^T 



11^^7(84. 0 mg)(Dyy/— /Hi. 00 mL)^t^ 2N3k8fcfb'*-by?.Mc*g 

?g(o. 19 raL)^ox:x-M^m^xnm^mw^o^mm^2Nm.myKmm( 

0. 30 mL)«rJll^, ftKxf /vtittlU M^fttt^^Lfc. 
. 8 m g )£r#7c 0 

TLC : Rf 0.80 (g^^^/k : yyy— /V:@^^=8 : 1 : 1) ; 

NMR (CDC1 ) : 8 0. 88 (m, 9 H) 1. 23 (m, 6 H) 3. 56 (m, 

3 

6 H) 3. 91 (d, J = 5. 95 Hz, 1 H) 4. 00 (m, 1 H) 4. 43 (m, 
2 H) 5. 64 (dd, J=15. 10, 7. 60 Hz, 1 H) 5. 96 (dd, J=15. 



Wb3i] 




OH 
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10, 5. 95 Hz, 1 H) 8. 12 (s, 1 H) Q 
[0076] HW8(1)- 8(6) 

[0077] MMM8(1) :2-{[2-((4S)-4-{ (IE, 3R)-3-[l-(4-^/V^n^/V) 

^/V]-3-tKn=¥v'-l-7 P n^— M-Z-tty-l, 3-^^/])-J>-3-^;V) 

^vi/|;vK7t~/W-1, 3-^7^-/1^-4-*;^^ (fb-^8-1) 

TLC : Rf 0.56 (gl^^VV:^/— /V:@^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 1. 62 (m, 12 H) 3. 48 (m, 3 H) 3. 69 (m, 

3 

1 H) 3. 98 (m, 1 H) 4. 02 (m, 2 H) 4. 14 (m, 1 H) 4. 45 
(m, 4 H) 5. 71 (dd, J=15. 29, 7. 23 Hz, 1 H) 5. 94 (dd, J = 
15. 27, 5. 58 Hz, 1 H) 8. 13 (s, 1 H) Q 

[0078] mMim (2) : 2-{ [2-( (4S)-4-{ (IE, 3S)-3-[l-(4-7/V^-n^/V) v-^n:/ 
^/V]-3-fcKn3f ^-l--7°n^^/V}-2-^-^y-l, 3-^^7V^-3-^C/V) 

;*/K7x~/W— 1 , 3-f 7/-/W4-*/V#Vi 0ffrtHfc8-2) 
TLC : Rf 0.55 (g^^/k;^/— /V:@^^=15: 1 : 1) ; 
NMR (CDC1 ) : 6 1. 67 (m, 12 H) 3. 55 (m, 4 H) 3. 95 (m, 

3 

2 H) 3. 97 (m, 1 H) 4. 13 (m, 1 H) 4. 45 (m, 4 H) 5. 69 
(dd, J=15. 74, 8. 24 Hz, 1 H) 5. 93 (dd, J=15. 27, 6. 12 Hz 
, 1 H) 8. 11 (s, 1 H) c 

[0079] MMimO) :2-[(2-{(4S)-4-[(lE, 3S, 5S) -3-tKn^iy-5-^/V-l-/^ 
^/V]-2-^y-l, 3-^^yy> ? ^-3--l'/V}^^/V)^/V7T— /^]-l, 3-^T 
y — /V-4-Zi;V^m. (1 k-^8-3) 

TLC : Rf 0.44 (g^^/V:^/— /V:g^^=15: 1 : 1) ; 

NMR (CDC1 ) : 8 0. 90 (m, 6 H) 1. 30 (m, 9 H) 3. 51 (m, 

3 

6 H) 3. 99 (m, 1 H) 4. 29 (m, 1 H) 4. 42 (m, 2 H) 5. 62 
(dd, J=15. 29, 8. 15 Hz, 1 H) 5. 94 (dd, J=15. 29, 5. 77 Hz 
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, 1 H) 8. 12 (s, 1 H) 0 
[0080] MMim (4) : 2-{ [2-( (4S)-4-{ (3S)-3-[l-(4-^/^n^^/k) i/fu^^/V 
]-3-tKndr^ntW}-2-^-=ary-l , vV-3— (VV) *f-Or\- 
1, 3-f7y-;V-4-*/V*Vi(j^tl8-4) 
TLC : R£ 0.31 (^k^W^r^y— /V:@^^= 18: 1 : 1) ; 
NMR (CDC1 ) : 6 1.59 (m, 15 H) , 2.29 (m, 1 H) , 3. 36 ( 

3 

m, 1 H), 3.49 (m, 1 H), 3.60 (m, 2 H) , 3.79 (m, 1 H) 
, 3.99 (m, 2 H), 4.40 (m, 2 H) , 4.56 (t, J = 5. 86 Hz, 1 
H), 8. 10 (s, 1 H) 0 
[0081] Hife#!j8 (5) : 2-{ [2-( (4S)-4-{ (3R)-3-[l-(4-^/^ny^/V) S/jm-f^/V 

l-a-fcKn^r^ntr^j-z-^f y-i , 3-^-^yy >v-3— r/v) ^-}- 

1, 3-fT/-;V-4-^/V#Vt(j^tl8-5) 

TLC : Rf 0.25 <Mik^l/^:*# S— JV 18: 1 : 1) ; 

NMR (CDC1) : 6 1.62 (m, 16 H) , 3.59 (m, 5 H) , 4.01 ( 

3 

m, 2 H), 4. 39 (m, 2 H), 4. 56 (t, J = 5. 95 Hz, 1 H) , 8. 1 
1 (s, 1 H) 0 

[0082] Hife0tj8 (6) : 2-[ (2-{ (4S)-4-[ (IE, 3R)-8-7/V-^-n-3-fcKn^^-4, 4->> 

^f/i^i-t^^]-2-^fy-i , 3-^-=ar^yy^-3--f/v}^/v) ^j-]-i 
, 3-f7y-;v-4-*MVt(j^^8-6) 

TLC : Rf 0.54 (g^g^^VV:^/— ;V:ffi&t=l5: 1 : 1) ; 

NMR (CDC1 ) : 8 O. 85 (s, 3 H) O. 87 (s, 3 H) 1. 34 (m, 4 

3 

H) 1. 65 (m, 2 H) 3. 43 (m, 5 H) 3. 69 (m, 1 H) 3. 97 (m 
, 2 H) 4.45 (m, 4 H) 5.66 (dd, J=15. 10, 8.88 Hz, 1 H) 
5. 95 (dd, J=15 . 10, 5. 70 Hz, 1 H) 8. 12 (s, 1 H) c 
[0083] M1Mffl9(l)~ 9(7) 

ik&mi<DWoV)K, (5R)-5-(tKn^>^/V)t 0 nyv?^-2-^-^fflV^-C, i? 

y^/v (3, 3--J^/v-2-^y^^-M^^— h^v^^^©^!)ii 
fg^i-^y^^Tvi^fflv^-c ^ig^!i2^iiJ£^i3^^iiF!i4-*llite^l5^iiiffi 
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[0084] (1) : 2-[ (2-{ (2R)-2-[ (IE, 3R)-3-t:Ktiariy-4, 

^~;V\ -5-^-df-y-l-t°ti y v^/V } ^/V) ^/V77^/V]-l, 3-fT/-/v-4 



TLC : Rf 0.54 (g^^^^/V:^/— /V:@1^=8 : 1 : 1) ; 

NMR (CDC1 ) : 8 O. 89 (m, 9 H) 1. 27 (m, 6 H) 1. 81 (m, 

3 

1 H) 2. 34 (m, 3 H) 3. 41 (m, 3 H) 3. 83 (m, 2 H) 4. 17 
(m, 1 H) 5. 57 (dd, J=14. 92, 8. 33 Hz, 1 H) 5. 84 (dd, J = 
14. 92, 6. 30 Hz, 1 H) 8. 09 (s, 1 H) 0 
[0085] H»!J9 (2) : 2-[ (2-{ (2R)-2-[ (IE, 3R)-3-fcKo3r->^4, ^fA^M 

^-/v]-5-^y-i-t°nyv ? ^/v}m^/v)^/v^7 T -/v]-i ) 3-fry-/v-4 

-#/V^V^ (>fb^9-2) 

TLC : Rf 0.34 (g^g^^/Vryyy— /V:g1^ = 8 : 1 : 1) ; 

NMR (CDC1 ) : 6 O. 91 (s, 9 H) 1. 79 (m, 1 H) 2. 36 (m, 

3 

3 H) 3. 75 (m, 7 H) 5. 57 (dd, J = 14. 92, 8. 70 Hz, 1 H) 5 
.82 (dd, J=15. 20, 6.41 Hz, 1 H) 8.09 (s, 1 H) c 
[0086] HJ£0tj9 (3) : 2-[ (2-{ (2R)-2-[ (IE, 3R)-3-fcKn^->^4, 

drir^/V]-5-^y-l-t°nyv ; ^/V}m^/v)^/v^ T -/v]-i ) 3-fr/-/W4 

-#/V^Vg? (>fk^»9-3) 

TLC : Rf 0.36 (gEBk^^Wr^y— /V:g^^=8 : 1 : 1) ; 

NMR (CDC1 ) : 6 O. 86 (m, 9 H) 1. 30 (m, 2 H) 1. 78 (m, 



Mb32] 



o 




OH 
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1 H) 2.37 (m, 3 H) 3.69 (m, 7 H) 5.57 (dd, J=15. 47, 
8.33 Hz, 1 H) 5.83 (m, J=15. 29, 6.68 Hz, 1 H) 8.09 (s, 
1 H)„ 

[0087] (4) : 2-[ (2-{ (2R)-2-[ (IE, 3S)-3-fcKa^-^4, 

7°^/V]-5-^y-l-t°nyv ; ^/V}m^/v)^/v^7 T -/v]-i ) 3-fT/-^-4 
-#/V#V^ (>fb^9-4) 

TLC : Rf 0.46 (g^^^/V^y— /V:@£@|=8 : 1 : 1) ; 

NMR (CDC1 ) : 6 O. 89 (m, 9 H) 1. 23 (m, 4 H) 1. 77 (m, 

3 

1 H) 2.37 (m, 3 H) 3.69 (m, 8 H) 5.56 (ddd, J=15. 42, 
8. 83, 0. 82 Hz, 1 H) 5. 84 (dd, J=15. 29, 6. 68 Hz, 1 H) 8 
. 09 (m, 1 H) 0 

[0088] (5) : 2-[ (2-{ (2R)-2-[ (IE, 3R) -3-^3^-4, ^f^l-^ 

7^^/V]-5-^-dry-l-t°nyv ? ^/V}^^-/V)^/V^T— 3-f7/-/V-4- 
#/MtfV^(te^9-5) 

TLC : Rf 0.70 (g^^/V:^/— /V:gi*lft= 15: 1 : 1) ; 

NMR (CDC1 ) : 6 0.87 (m, 9 H) 1.22 (m, 6 H) 1.80 (m, 

3 

1 H) 2. 39 (m, 3 H) 3. 69 (m, 10 H) 5. 48 (dd, J=15. 33, 
8. 51 Hz, 1 H) 5. 63 (dd, J=15. 33, 7. 50 Hz, 1 H) 8. 09 ( 
s, 1 H) 0 

[0089] (6) : 2-{ [2-( (2R)-2-{ (IE, 3R)-3-[l-(4-^/V^n^/V) */9xr? 

^•/V]-3-tKndr^-l-^n^^/v}-5-^y-l-t 0 ny^/V) ^;v^;V7y 
~M-l, 3-f7y-;v-4-*;v*Vi 

TLC : Rf 0.33 (ffi^fc^/V:*?/— /V:@£@t= 15: 1 : 1) ; 

NMR (CDC1 ) : 6 1. 63 (m, 13 H) 2. 36 (m, 3 H) 3. 96 (m, 

3 

10 H) 5. 64 (m, 1 H) 5. 82 (dd, J=15. 30, 5. 70 Hz, 1 H) 
8. 10 (s, 1 H) 0 

[0090] (7) : 2-[ (2-{ (2R)-2-[ (lE)-3-fcKn^i>'-4-y^y^-l-:/-7 L :=vV 

] -5-^-^y- 1-L°n y v^/V } ^;v) ^;V77^] - 1 , 3-f7y-/V-4-^M' 
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TLC : Rf 0.26 A". /V:@^^=15: 1 : 1) ; 

NMR (CDC1 ) : 8 1. 81 (m, 1 H) 2. 36 (m, 3 H) 3. 39 (m, 

3 

3 H) 3. 81 (m, 2 H) 4. 01 (m, 4 H) 4. 58 (m, 1 H) 5. 80 
(m, 1 H) 5. 88 (m, 1 H) 6. 89 (m, 2 H) 6. 98 (m, 1 H) 7. 
29 (m, 2 H) 8. 06 ( m, 1 H) c 
[0091] MMmiO : 2-{ [2-( (2R)-2-{ [ (3-^>^^^^/V) T$7]^^/V}-5-^y-l 

) 



fl^4&5(319 mg)<Di&ffcy^l/>-(2. 40 mL)Ml^ (3-y>^>y^/V) T 

$^(ii9 mg),&tj«sBi(o. io mo&m^mnxnmmmw^fro Bifomm 
^n^v^y^-f— : mwt^/> =2:3) xmm^tc 0 nhntcit^-^m 

TLC : Rf 0.64 (g^^^vVrT^V— /V: g£6£ = 8 : 1 : 1) ; 

NMR (CDC1 ) : S 0.97 (t, J = 7. 32 Hz, 3 H) 1.48 (m, 2 H 

3 

) 1. 74 (m, 2 H) 1. 94 (m, 1 H) 2. 36 (m, 3 H) 3. 43 (m, 

7 H) 3. 92 (t, J = 6. 50 Hz, 2 H) 4. 03 (m, 1 H) 6. 21 (m, 

2 H) 6. 32 (m, 1 H) 7. 08 (m, 1 H) 8. 09 (s, 1 H) G 



Mb33] 



O 
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[0092] MMM 1 1 : tert-y^/V- (2R) -2- ( { [tert-^^/V (v^^/V) v^/V] ^f--> } j*^ 

(5R) -5- (tKndr^^/V) t°ny (6. 42 g) (Dv^^vksM^T^K ( 

50 rnDglC, -Y^y— /V(4. 6 gh tert-^/V^^/Vi/U/V^n^KO. 

"f-;VT^y{9. 33 mL), v^/VT5:/fc 0 y v^(l. 36 g) ^.T^v^tert-^^/V v 5 

Mi4. 6 g )^px., ^fi-e-gM#Wc 0 hj^^K^tK^xl, SESfe 

(18. 38 g)£#7c„ 

TLC : Rf 0.59 (n-^^ri?"^:g^^3i^/V = 3: 1) ; 

NMR (CDC1 ) : 8 O. 03 (s, 3 H) O. 05 (s, 3 H) O. 88 (s, 9 

3 

H) 1. 53 (s, 9 H) 2. 07 (m, 2 H) 2. 37 (ddd, J=17. 53, 9. 
38, 2. 56 Hz, 1 H) 2. 70 (m, 1 H) 3. 69 (dd, J=10. 44, 2. 3 
8 Hz, 1 H) 3.92 (dd, J=10. 43, 4.04 Hz, 1 H) 4.16 (m, 
1 H) 0 

[0093] MMfin2:tert--?^-/\s (2R)-2-({ [tert-^^/V(v > ^/V)^y/V]^-^}^ 
;v) -5-tty-2, S-vWn-lH-tfn— h (te-^Hfc 1 2) 

lk^mil(6. 58 g)(D^h^tHW^(15 mL)ffiSRlC.-78 , C-ei;^^>r 
y^ B nt°/VT^K(2 M^y^/^h^tKtiy^^/^/^VirV^^) (11. 98 

mL)£r*$>o<«5$|8iTU 30#ffiS<£#Ufco BCJ&^?&^ mt-<>^^^7V{A 
.59 g)^h7t:Kt2^^(30 mL)^«»o<«9MTU -78 o C-C10#F^m#b 
fc„ -78°Ci!\ S^lg^^^bT^^^A7K^^Px.7c 0 KJiSSSftSrftSft 
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fcit^(3. 87 g)(D^h^tKn7^/^^/K2:3)^(80 mDiCOt 
-C^7K*^hy^(l. 68 gh,&^30% ig^TkmTKO. 2 mL,)&J)Ux.fc 0 

^mTkm^-hv^^mm. Rx^ma±m^-^m^u m^wm-^^^j^n 

^y^^^n^ysfy^j— (n-^Mff: Bfcgfcn?vk= 15 : 1) ^J;I9^L, 
cD^tt«#-r§^S^^(l. 89 g)£r#fc 0 
TLC : Rf 0.40 (n-^^>:g^^^/k = 3: 1) ; 

NMR (CDC1 ) : 5 0. 04 (s, 3 H) 0. 05 (s, 3 H) 0. 87 (s, 9 

3 

H) 1. 56 (s, 9 H) 3. 71 (dd, J = 9. 61, 6. 68 Hz, 1 H) 4. 15 
(dd, J = 9. 70, 3. 66 Hz, 1 H) 4. 60 (m, 1 H) 6. 13 (dd, J = 

6. 22, 1. 65 Hz, 1 H) 7. 26 (dd, J = 6. 04, 2. 20 Hz, 1 H) G 
[0094] mMim3:teTt-y^/U (1R, 2R, 5S)-2-(tKn^v^/V)-4-:^ry-3-Tlf 

tfv^n[3. 1. 0]^1^-3-#/V^^— h0fb-^#>13) 
Hj£A:fl^#/12(l. 25 g)^t^g^^/^v ? ^(171 mg)©^xf^x-T^ 

(30 mL)Mi^ mmA^JTy^^CD^— ^/V^(83 mL) ^JPx.fc 0 BtJ£ 

SJ^B:#^fc^^(l. 21 g)(D^y— /V(35 mL)?m<fcl0-#^x^ 
/M*^(32 mg)^Px., ^?U-C— ifeJt#b7b 0 £OS^*££2t*iU tK^1)W^ Ifc 

mMfc&Vo (703 mg)^|fc, ^<?D>fk-^^^«f$St-rS^^J&<2fe<?5M^fJlffi V ^ 
TLC : Rf 0. 58 (g^^/V) ; 

NMR (CDC1 ) : 6 0. 77 (m, 1 H) 1.19 (m, 1 H) 1.51 (s, 

3 

9 H) 1. 88 (m, 1 H) 2. 01 (m, 1 H) 2. 42 (m, 1 H) 3. 84 ( 
d, J=4. 03 Hz, 2 H) 4. 11 (td, J = 4. 44, 1. 19 Hz, 1 H) c 
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[0095] mMMl4: (IS, 4R, 5R)-4-[(3, 5-*J?xixi7^.S^s) ^;V\-%-T^ tfv^n 
[3. 1. 0]-^^r-9-^-2-^-V(^'^^14) 

^^13(677 mg)(D^h^tKi3^>'(lO mL)^?R^O c C-ehy^/VT5^( 
0. 62 mL)^tK^>-^/V^/^n^K(0. 28 mD^Pi, 25^11 #Lfc 0 

;V*;^7$K(10 mL)if^tt^A(l. 46 g) , 

— 7V(583 mg)eDi, 40°C-e— mUWVfc 0 R^mmK^M^ g^^/k 

A^n-^h^^- (n-^dri^>-:g^^^-/v= 10: 1) ^J^WS^Ut, nbtlfcit 
-£H&(505 mg)(D^b^^^(3. 00 mL)?§?<fchy:7/V;<J-ng^(0. 50 mL) 

TLC : Rf 0. 54 (g^^/k) ; 

NMR (CDC1 ) : 8 0.81 (m, 1 H) 1.22 (m, 1 H) 1.89 (m, 

3 

2 H) 3. 91 (m, 3 H) 5. 55 (s, 1 H) 6. 80 (d, J=l. 83 Hz, 
2 H) 7.00 (t, J=l. 83 Hz, 1 H) c 
[0096] HJgf?!jl5:2-[(2-{(lR, 2R, 5S)-2-[(3, 5-^^OD7x/^V)^f ;V]-4-t 
^y-3-Tift*^n[3. 1. 0]^1^-3-^/W^5vV);VK7x— /H-l, 3-^T 
y* — /V-4-^7/^V^ (>f 1 5) 
Mfc34] 
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N 



O 



OH 



CI 



CI 



TLC : Rf 0.77 W&x&fl':** /V:B£g|=8 : 1 : 1) ; 

NMR (CDC1 ) : d O. 63 (m, 1 H) 1. 19 (m, 1 H) 1. 82 (m, 

3 

1 H) 2. 03 (m, 1 H) 3. 38 (m, 3 H) 4. 00 (m, 4 H) 6. 82 
(d, J=l. 65 Hz, 2 H) 6. 99 (s, 1 H) 8. 10 (s, 1 H) 0 
[0097] : (5Z)-7-[ (1R, 2S, 5S)-2-({ [tert-^/Kv^^/V) i/iJ/V]^ 

} p^/V) -5-^^^^^ (fc&Vo 1 6) 

(3aR, 4S, 6aS)-4-({[tert-^/V(^^/V)i/y/V]^^}^/V)^i?- 
tKn-2H—>^n^^[b]^7>--2-^(3. 15 g)O^E^Kh/V^>-(32. 0 mL) 
^yyf/VT/^!>A/vfK7^K (0. 95 M^MJ-M§#Q(9. 20 mL 

)^-78°c-e^nx., 30^r^it#L7i o bc^^^^px., g^^^-e^mb/io 

K(8. 89 g)(D4a^^tKn^7^(60. 0 mL)2«^ ^y^tert-^t^rlM 
K(4. 50 g)^Px., ^-ClH#r^#Lfc 0 3fe-e#fetV7taS^h 

7tKn^7^(2o. o mL)M^ o°c-e*p^, ^fi^it^jl#U'c 0 Bti&mfciz 
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TLC : Rf 0. 52 (gj^x^/W) ; 

NMR (CDC1 ) : 8 1. 04 (s, 9 H) 2. 07 (m, 14 H) 3. 66 (m, 

3 

2 H) 4. 20 (m, 1 H) 5. 38 (m, 2 H) 7. 35 (m, 10 H) 0 
[0098] MMM17:^/V 7-[(lR, 2S, 5S)-2-({ [tert-^/V (^m^/V) ^);V\^r 
^ } ^rfzsxu— h (>f 1 7) 

>fk^»16(3. 85 g)(DT-feh^(32. 0 mL)M^ ^gg#y7^(l. 67 g)& 

t^3^^>-(o. 75 mL)^o°c-e*px., ^?u-e-^#bfc 0 ^m«S^^ 

dr^:^^/V = 6:l)-e*tMbfc 0 &htl1t<i\&m<Z>**S~M32. 0 ml)i§ 
T/V^V#B^T, ^7^?A£c§lf (650 mg) t^Px., TkittL, ^^3 

TLC : Rf 0.42 {^^Mm^^=2: 1) ; 

NMR (CDC1 ) : 8 1. 05 (s, 9 H) 1. 45 (m, 16 H) 2. 30 (t, 

3 

J = 7. 51 Hz, 2 H) 3. 63 (m, 5 H) 4. 22 (m, 1 H) 7. 39 (m, 
6 H) 7. 66 (m, 4 H)„ 
[0099] MMim8:^/V 7-[(lR, 2S, 5S)-2-({ [tert-^^/V(^^^/V)^y/V]^- 
^r^}^^/V)-5-tKn d r^^n^^^-/V]-2-(^oi^/V-feWy) ^/x-h 
^18) 

^yyntVV7^y(2. 60 mL)(DM^h^fcKn7^(64. 0 mL)»,n 
-^/vy^-7^(l. 59 =3r^^) (12. 0 mL) «r-78 < C-C^P^L, 30^^ 
#L7t 0 SJ^^^i-^t:^17(3. 18 g)(D4tt^h7tKn77^(20. 0 mL)^ 
«§T-78 0 Ce^o<i9^Px., lB#^Jt#bfc 0 $£>fc, 1?7xl=^V*JH:U—}?{2. 82 
g)(D4ffi^K7 i h7tKi3^7^(10. 0 mL)^^-78°C-e*Px.,-10°C«2H#r^7J^ 

bfc 0 was^fpJt^*Ti$fc^u mx.ffiwtrhvv&'em.mu nhn 
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, «T©itt|t^tt5ISj^i(2. 93 g)£r#fc 0 
TLC : Rf 0.47 ;V =2: 1) ; 

NMR (CDC1 ) : 8 1. 04 (s, 9 H) 1. 66 (m, 16 H) 3. 59 (m, 

3 

6 H) 4. 20 (m, 1 H) 7. 35 (m, 9 H) 7. 62 (m, 6 H) c 
[0100] MMMlQ:^/^ 7-[(lR, 2S, 5S)-2-(7±^A^tti/)-5-ftA</l&?n'< 
i^/V] -2- (!7;nrvVi? W ) ^7°^yrc— h {W^tZfo 1 9) 
4k&VM8(2. 93 g)<Dfc?y^(5. 00 mL)Mi-, fek@1^(0. 85 mL)^0 

°c-e^px., £ib^4-N, N-^f;w7^/t°yv;y(30. o mg)^n;t.-c^&-C2B# 

«5^i©»|:#trya!)j;T©«I^ftW^(l. 83 g)Sr 
TLC : Rf 0.42 (^^:g^^^/V=2: 1) ; 

NMR (CDC1 ) : 6 1. 83 (m, 19 H) 3. 59 (m, 1 H) 3. 63 (s, 

3 

3 H) 5. 27 (m, 1 H) 7. 30 (m, 3 H) 7. 58 (dd, J = 7. 69, 1 
. 83 Hz, 2 H) 9. 63 (d, J = 2. 93 Hz, 1 H) c 
[0101] MMM20:^/> 7-{(lR, 2S, 5R)-2-(Tir^-/V^-^"»-5-[(lE, 5S)-5- 

(ftS^20) 

vW/v (3, a-^f^-^ry^f^)*^^- HDftfr^v^Vv [ 
(4S)-4-^/V-2-^~=3ry^^/V]^^— hSrffiV^T. mfc^6fcln!#©SMts 

TLC : Rf 0.58 (^r1^:g1^3^vV=2: 1) ; 

NMR (CDC1 ) : 6 0. 89 (m, 6 H) 1. 68 (m, 26 H) 2. 33 (m, 

3 

1 H) 2. 50 (m, 1 H) 3. 56 (m, 1 H) 3. 62 (s, 3 H) 5. 24 ( 
m, 1 H) 6. 10 (d, J=15. 74 Hz, 1 H) 6. 64 (dd, J=15. 74, 8 
. 97 Hz, 1 H) 7. 31 (m, 3 H) 7. 58 (dd, J = 7. 69, 1. 65 Hz, 
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2 H)„ 

[0102] MMM21:^/V 7-{(lR, 2S, 5R)-2-(T-fe^/V^-dr^)-5-[(lE, 3S, 5S) 
-5-^^-/V-3-(^h^t:Kti-2H-l: 0 9^-2-^/V^-dr^) -\-J^;V\ -y^n^y^- 
;V}-2-(7x-;VtW/) h Wb-^^21) 

m&M\&Sfo20{2. 33 g)(D4tt*^b7fcKtr7^(20. 0 mDM^ (R)- 
2-^f;WCBS-^tf Jj?ny^(lMh/Vx>^t) (l. 70 mL)W?y- 
9 t h9fcKi379>^&fr(lM'7 t h9fcKn79>ig?R)(3. 30 mL) &0WUa%.. mm. 

IR^lNi&gg, *&t^?P:fe&*~e?5fc#U ^*fi»^y?A-eij6j&iU angb 

B&B'Mhtlfcfc&Q0(DW>=Z'>(26. 0 mL)Ml^ S^fcKt2tf9i^(0. 48 m 

L) , ^-Y/v^y^v^m — tK?p#j(20. o mg) fctm*.* Sta-e^ifejf#Uc 0 

63 g)^#7Co 
TLC : Rf 0.37 {■^r^>'.^k^/V=4: 1) ; 

NMR (CDC1 ) : 8 0. 87 (m, 6 H) 1. 63 (m, 33 H) 2. 34 (m, 

3 

1 H) 3. 56 (m, 5 H) 3. 85 (m, 1 H) 4. 14 (m, 1 H) 4. 67 
(m, 1 H) 5. 18 (m, 2 H) 5. 44 (m, 1 H) 7. 31 (m, 3 H) 7. 
58 (m, 2 H) 0 

[0103] MMM22:*3-Sls 7-{(lR, 2S, 5R)-2-fcKndf->-5-[(lE, 3S, 5S)-5-^ 

/v-3- (Tb9^^-2U-n e 9>-2-4/v^r^) -i-y^^/v] v^t2^^/v}-2- 

^^21(507 mg)0^^- /K7. 00 mL)Jg?ft^ ^gfcfry^A(128 mg) 
SriP^ Stat- Bfcif #Uc 0 SJ£3^&ftBft^/i'^Jfrf5U l&ftifrffcTl^- 
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= 4 : 1) "dftKU MTVWmW.^lrZWMfc&m (370 mg) *ntz. 0 
TLC : Rf 0.41 (^i^>:g^li^/k = 2: 1) ; 

NMR (CDC1 ) : 6 0. 87 (m, 6 H) 1. 56 (m, 30 H) 2. 31 (m, 

3 

1 H) 3. 48 (m, 1 H) 3. 59 (m, 1 H) 3. 62 (s, 3 H) 3. 85 ( 
m, 1 H) 4. 12 (m, 2 H) 4. 67 (s, 1 H) 5. 14 (m, 1 H) 5. 4 
3 (m, 1 H) 7. 32 (m, 3 H) 7. 58 (m, 2 H) G 
[0104] Hitf?!j23: (2E)-7-{(lR, 2R)-2-[(lE, 3S, 5S)-5-^/V-3-(^h^tKn- 
2H-fc°7>'-2-^/^^^)-l-y^^/V]-5-^yv'^n^^/V}-2-^^V 
^(1^1^323) 

HJ^A:^-^#;22(367 mg) <D@1^^vK3. 00 mL)/^h9fcKt2:7^(2. 
00 mL)^^.^^C^hy^(124 mgh 35. 5%iii^^^(0. 20 

hvvj*x*m.mummi,tc 0 mbtitdmM&i, oo mDjuj? 

*(2. 00 mL)^^U7K^by^A(33. 0 mg) Sr^Px.. ^M~e9R#|!gif #L 

SJSB:#^,^caS^T-feh^(ll. 0 raDiSl:, 2. 67M v%-^Xf3;|£(l 
. 20 mL)^-30°C-e^Px., 3O£ff0H#Lfc o mS^^-Xn/V— /V^JPx., t 

m(l73 mg)r#fc„) 

TLC : Rf 0. 50 (g^^/V) ; 

NMR (CDC1 ) : 8 0. 88 (m, 6 H) 1. 84 (m, 29 H) 3. 52 (m, 

3 

1 H) 3. 84 (m, 1 H) 4. 14 (m, 1 H) 4. 68 (m, 1 H) 5. 31 
(dd, J=15. 38, 8.42 Hz, 1 H) 5.60 (m, 1 H) 5.81 (dd, J = 
15. 74, 1. 46 Hz, 1 H) 7. 03 (m, 1 H) c 
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[0105] MMM24: (2E)-7-{(lR, 2R)-2-[(lE, 3S, 5S)-3-tKn^-5-^/V-l 




^£^23(171 mz)\Z.WWi/ : Ty9tVn7jl//7k (65: 10: 35)$gf£(4. 00 

mm^-r^mm^m (ii9 m g )^#^ 0 

TLC : Rf 0. 29 (g^^/k) ; 

NMR (CDC1 ) : 8 0.90 (m, 6 H) 1.40 (m, 16 H) 1.84 (m, 

3 

1 H) 2. 16 (m, 4 H) 2. 39 (m, 2 H) 4. 21 (m, 1 H) 5. 59 
(m, 2 H) 5.82 (d, J=15. 74 Hz, 1 H) 7.03 (m, 1 H)„ 
[0106] (2E)-7-{(lR, 2R, 3R)-3-fch*n3fV-2-[(lE, 3S, 5S)-3-fcKn 

^V-5-^f;Wl-!>>^t-;i/]-5-^y^n^yf;V'}-2-^y7 : y||(ft^ 
^25) 
Mfc36] 




(3aR, 4S, 6aS)-4-({[tert-^/V(v ? ^^^/V)^y/V]^-d f -^}^^-/V)^^i?- 
tKn-2H-i/^n^<^[b]77>'-2-^-^(Dftfc)«9^(3aR, 4S, 5R, 6aS)-4-({ 
[tert-y^/V i/JJ/V] ^i/} ^ /V) -5- (^h5Wn-2H-t°5^-2- 
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-tVi^^S/) ^i^tKn-2H-^n^^ [b] yy>-2-^-^m V \ V-^jv (3 
, 3-^^-/V-2-^y^^-/V)^^— h<Dftt>WZi?*^A' [(4S)-4-^ 

TLC : Rf 0.40 (^nn*M: ^^tKn^^:@^^= 10: 2: 1) ; 

NMR (CDC1 ) : 6 7.01 (1H, dt, J=15. 5Hz), 5.80 (1H, d, 

3 

J=16. OHz), 5.70-5.40 (2H, m), 4.25-4.11 (1H, m) , 4 
.04 (1H, q, J = 7. 5Hz), 2.74 (1H, dd, J=18. OHz), 0.92-0 
.75 [3H, t (23-CH ) +3H, d (17-CH )] 0 

3 3 

[0107] (2E)-7-{(lR, 2S)-2-[(lE, 3S, 5S)-3-t\*v**-i/-5-*<?A^-l 

_y^- / V]_5-^y- 3 -^ a ^<^^_ 1 _^ / V}-2^^^(>f^^26) 
Wb37] 



(2E)-7-{(lR, 2R, 3R)-3-fcKn3rV-2-[(lE, 3S, 5S)-3-fcKn^>-5- 
^^/k-l-y^^/V]-5-^-^yi/^n^^/k}-2-^^^(Reg No. 88852 

-12-4)^, m&&m^xj&fokBu&Kttu i^To«ttii^tt5TO^»^# 

TLC : Rf 0. 30 (@^^rc^-/V) 0 

HJte^!l27:^^/V 2-({2-[(lR, 2S, 5S)-2-({ [tert-^/V ^/V) v^U 
/v] ^^l^/v) -S-fcRndr^^n^^/v] a^vW -i , 3-^7/-;^- 

(3aR, 4S, 6aS)-4-({[tert-^^/V(^^/V)v-y7V]^v'}^/V)^iJ- 
fcKn-2H-^n^<^[b] 79^-2-^-^(1. 00 g) (DM^K^h^tK^^O. 0 




OH CH 3 
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0 mL)gf^ y^mitv^J^r^^M97. o m g )^or-e*Dx., 20^H 

fCo^^tbfc^^t^^y^atV^^/vr^^d. 29 mL)©**fh7tKn7 
5^(9.00 mL)ii?r % ^^M^P7^K(0. 23 mL) (^^K^h^tKn 
^9^(5. 00 mL)^^-5°C-e^Px., 20^5gif#Ut o KJ&^l-ftS^M*/— 

/K43. o ^u^-sr-e^p^ i5^r H i^#bfc 0 Rmmmz-hv^/^v/^v? 
-tk(o. 49 mL)^-5°c-e^p^., ^&-?io#5ajf #u-c 0 BCfommK^muvvj* 

(1. 10 g), ^@^^y>7A(578 mg)^t>^7j<v ? ^/V*/^T5K(20. 0 m 
U^fjPx., 50°C-e5B#^m#brt o SJS^^7KtK^S£#\ tert-:/^/V^/^ 

fc 0 nt>tlfcmm<V^?/—/U(l3. 0 mDIIil, hy-n-^/V^^^(0. 0 
7 mL),xf/V 2-^n^e-l, 3-f Ty-^-^^l/- h(657 mg)S 
^^7Jy>7^(770 mg)^Di, ^T^Btfigif #Ut, $^^HJ^^fe50°C-e 

^tLfcaS^h^tK^^CS. 60 mL)i«U INtKl. 86 mL) ^rO^ 

5^ffi^^(624 mg)*#fc, 

TLC : Rf 0.36 (^^^:g^li^/V = 2: 1) ; 

NMR (CDC1 ) : 8 1.05 (s, 9 H) 1.38 (t, J = 7. 14 Hz, 3 H) 

3 

1. 77 (m, 8 H) 2. 82 (m, 1 H) 3. 20 (s, 1 H) 3. 58 (m, 3 
H) 4. 41 (m, 3 H) 7. 41 (m, 6 H) 7. 65 (m, 4 H) 7. 96 (s 
, 1 H) c 

HW(J28:^/V 2-[(2-{(lR, 2S, 5R)-2-(7tf ;^»-5-[(lE, 3S 
, 5S) -5-^/V-3- (^h^tKn-2H-t°7^-2-^/V^-^ vO -1-y^^/V] 
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^y=f-;V)^;V) ?>-=5~T^—>V-A-li ;V^l/^—y Wfr£^28) 

Zf*f-;V) jJn^tJn^— h(Dft^«9 ^/^/V [ (4S) -4-^^/V-2-^-dry^"^^/V] ajv* 

TLC : Rf 0.64 (^M^:g|*i^vV = 2:l) ; 

NMR (CDC1 ) : 6 O. 86 (m, 6 H) 1. 47 (m, 25 H) 2. 04 (s, 

3 

3 H) 2. 39 (m, 1 H) 3. 24 (m, 2 H) 3. 49 (m, 1 H) 3. 85 
(m, 1 H) 4. 14 (m, 1 H) 4. 40 (q, J = 7. 14 Hz, 2 H) 4. 64 
(m, 1 H) 5. 23 (m, 2 H) 5. 45 (m, 1 H) 8. 02 (s, 1 H) Q 
[0108] H»!J29:^/V 2-[(2-{(lR, 2R)-2-[(lE, 3S, 5S)-3-fcKn^-5-^ 
/V-l-/^^/V]-5-^-^y^^n-<^^/V}rc^/v) 3-fT^/-/W4-* 

Ki£A:^^21(507 mg) <D*#S— ;V (7. 00 mL)jg?R©ftfc«3^>fb^»2 
8(442 mg)©x^-;K7. 70 mD^ffiV^, ^Jfe#j22£|^<£>jftffr£tt 

HJ^B:SJ^A-e#^fc^-^#l(242 mg) 0^f;wm^K(l. 10 mL) 
/@^rc^yv(2. 20 mL)^-S(C, ^yyVtVV^/VT^CO. 63 mL)M 
HBft^«ftH-try^^(286 mg)^10°Cl:^Px., ^-e2H#^it#L/i 0 HJ£ 

«K144 mg)Sffc, 

TLC : Rf 0.17 (^i^y :g£Bk^vl'=2: 1) ; 

NMR (CDC1 ) : 6 0. 88 (m, 6 H) 1. 77 (m, 18 H) 2. 40 (m, 

3 

2 H) 3. 41 (m, 2 H) 4. 13 (m, 1 H) 4. 39 (q, J = 7. 14 Hz, 
2 H) 5. 67 (m, 2 H) 8. 01 (s, 1 H) 0 
[0109] HJ6#!|30:2-[(2-{(lR, 2R)-2-[(lE, 3S, 5S)-3-fcKn3rv'-5-y^W-l- 
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Mb38] 




11^^29(142 m^O^f/W^^^KXT. 00 mL)/!Jyiiif^f (7. 
00 mL)M(^ ^|f«^— if (0. 850 mL) &Mx., m^^mmUWVfc 

*«^ffi>fb^(88. 0 mg)^#7t 0 

TLC : Rf 0.29 (gl^^VV:^/— /V = 10: 1) ; 

NMR (CDC1 ) : 8 0. 87 (m, 6 H) 1. 29 (m, 10 H) 1. 66 (m, 

3 

1 H) 2. 11 (m, 4 H) 2. 47 (m, 2 H) 3. 36 (m, 3 H) 4. 21 
(m, 1 H) 5. 67 (m, 2 H) 8. 10 (s, 1 H) c 
[0110] mifeimo (1) : 2-[ (2-{ (1R, 2R)-2-[ (IE, 3R)-3-tKpdrv/-4, 4-^^/V- 

-4-#/V/FV^ (1^^30-1) 
^^18(Dftt><9^^^27^fflV>T, ^Mm9^»!|6^H»!)21^H 

o 

TLC : Rf 0.28 (H^^/V:^/— /W = 10: 1) ; 

NMR (CDC1 ) : 8 0.87 (m, 9 H) 1.25 (m, 6 H) 1.68 (m, 

3 

1 H) 2. 13 (m, 5 H) 2. 48 (m, 2 H) 3. 37 (m, 4 H) 3. 84 
(d, J = 5. 49 Hz, 1 H) 5. 70 (m, 2 H) 8. 11 (s, 1 H) c 
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Hi&{#j31:7-{(1R, 2R, 3R) — 3— fcKt^v'— 2— [ (IE, 3S, 5S)-3-hKudriy-5 

-^/v-i-;^;v]-5-tty-s?u^is^;v}-Q-tty^7?i/%fe Ofb-^31) 

Wb39] 




^-^^29(Dft^«9t^^/V 7-{(lR, 2R, 3R) — 3— tlKt I:a rv'— 2— [ (IE, 3S, 5 
S)-3-tKndeV-5-^^/Wl-7^ /^-S-W'^n^yfA'l-e-W^ 
ZfZJzx.— h(Reg No. 70667-26-4) ^ffiV ||Jg^l30^|WI#(DMJ^^#U 

TLC : Rf 0.35 (^nmM^:^b^tRn:75^:B1^= 10: 2: 1) Q 
[0111] ^W(J32(1)— 32(18) 

vW/v- (3, 3-^f/W2-t^ r/^viOafc***— h<Dftt>md®^irZ> 

[0112] H»!J32(1) :2-[(2-{ (4S)-4-[(lE, 3R)-3-(l-^/V^t2^/V)-3-t 
T=.jV\-\, Z-^-TV /V^Z/m. Wb-^#/32-l) 

Wb40] 



o 




TLC : Rf 0.20 J— ;V: 18 : 1 : 1) ; 

NMR (CDC1 ) : 8 0.91 (t, J = 6. 59 Hz, 3 H) , 1.28 (m, 5 
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H), 1.50 (m, 1 H), 1.82 (m, 6 H) , 3.46 (m, 3 H) , 3.71 

(m, 1 H), 3.98 (m, 1 H) , 4.13 (m, 1 H) , 4.43 (m, 2 
H), 5.69 (m, 1 H), 5.93 (dd, J=15. 44, 5.77 Hz, 1 H) , 
8. 12 (s, 1 H) 0 

[0113] MMm2 (2) : 2-{ [2-( (4S)-4-{ (IE, 3R)-3-tKn^-3-[l-(3-^h^V 
7°nt°/V) -y^tiy'^-;V']-l-zfn^^;V}-2-^y-l, 3-^^7V^-3-4M 

TLC : Rf 0.24 (g^S^^VV-:^/— /V-:g£@£= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 1. 74 (m, 10 H) 3. 53 (m, 9 H) 3. 97 (m, 

3 

1 H) 4. 13 (m, 1 H) 3. 94 (m, 2 H) 4. 47 (m, 2 H) 5. 72 
(ddd, J=15. 15, 8.74, 1.37 Hz, 1 H) 6.06 (dd, J=15. 38, 
4. 76 Hz, 1 H) 8. 10 (s, 1 H) 0 
[0114] MMM32 (3) : 2-[ (2-{ (4S)-4-[ (IE, 3R)-3-fcKndf^-7-.*Hf-S'-^4, 4-v 5 
^^/V-l-^^^^/V] -2-^y-l, 3-^-=¥^y V >V-3--i7v } ^/v) ^/v^ T 
—/Vl-l, 3-?-T^—/V-4-J]/VT$>m ii\&m32-3) 
TLC : Rf 0.43 {M.i\&*F\s>:*#S~-j>V'. |ft^=17: 2: 1) ; 
NMR (CDC1 ) : 5 0.81 (s, 3 H) , 0.88 (s, 3 H) , 1.30-1 

3 

. 71 (m, 4 H), 3. 39 - 3. 67 (m, 9 H) , 3. 92 - 4. 06 (m, 2 
H), 4. 39 - 4. 52 (m, 2 H) , 5. 70 (ddd, J=15. 29, 8. 24, 1 
.74 Hz, 1 H), 6.06 (dd, J=15. 29, 4.85 Hz, 1 H) , 8. 09 ( 
s, 1 H) G 

[0115] Hifef?!j32(4) :2-{ [2-((4S)-4-{ (IE, 3R)-3-tKn=3rv--3-[l-(2-y^^/V 
^;V) ^P^f;v]-l-7'n^;i'}-2-^y-l ) 3-^^7V ^-3-^/v) 

TLC : Rf 0.42 (Mi\&<?Uls:*?S~- /V=5: 1) ; 

NMR (CDC1 ) : 6 1. 56 - 2. 13 (m, 8 H) 2. 64 (m, 2 H) 3. 

3 

36 - 3. 54 (m, 3 H) 3. 60 - 3. 76 (m, 1 H) 3. 97 (m, 1 H) 
4. 24 (dd, J = 5. 58, 1. 19 Hz, 1 H) 4. 36 - 4. 49 (m, 2 H) 
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5.73 (m, 1 H) 5.97 (dd, J=15. 47, 5.58 Hz, 1 H) 7.13 - 
7. 22 (m, 3 H) 7. 28 (m, 2 H) 8. 09 (s, 1 H)» 
[0116] MMM32(5) :2-{[2-((4S)-4-{ (lE)-3-[l-(2-^h^>rc^/v)^n^ 
/V]-3-tKndr^-l-7 P n^^/V}-2-^y-l , 3-^r^i;^^-3-^/V) 
/V]X/V7t~M-1, 3-f7/-/V-4-^/V#Vi 0ffr£H&32-5) 
TLC : Rf 0.26 C^ffc^W>-:^V— 7V=5: 1) ; 

NMR (CDC1 ) : 6 1.21 (t, J = 7. 05 Hz, 3 H) 1.55 - 1.98 ( 

3 

m, 6 H) 2. 00 - 2. 16 (m, 2 H) 3. 35 - 3. 75 (m, 8 H) 3. 9 
3 - 4. 05 (m, 1 H) 4. 08 - 4. 17 (m, 1 H) 4. 36 - 4. 49 (m 
, 2 H) 5. 65 (m, 1 H) 5. 94 (m, 1 H) 8. 10 and 8. 11 (each 
s, total 1 H) 0 

[0117] MMm2(6) :2-[(2-{ (2R)-2-[ (lE)-4-(3-!7/V^n:7^/^)-3-tKP=3r 
v'-l-y^^/V] -5-^-=3ry-l-t 0 ny v^/V } rc^/k) ^;V7y 3>V\-\ , 3-^7^ 
— /I— 4-#/V*V^ (^-^^132-6) 

TLC : Rf 0.45 7V:@^^ = 5 : 1 : 1) ; 

NMR (CDC1 ) : 6 1. 62 - 1. 95 (m, 1 H) , 2. 10 - 2. 63 (m, 

3 

3 H), 2. 97 - 4. 82 (m, 10 H) , 5. 65 - 5. 99 (m, 2 H) , 6 
.49 - 6. 80 (m, 3 H) , 7. 11 - 7. 33 (m, 1 H) , 8. 07 (s, 1 

H) 0 

[0118] HJfe0!l32(7) :2-[(2-{(4S)-4-[(lE, 3R)-3-fcKndri/-4-^^/V-4-7oi^ 

]-l, 3-f7^-/V-4-*;V#Vi 0fb£^32-7) 

TLC : Rf 0.14 C^y^l/^:^/— /k: |fi^= 18 : 1 : l) ; 

NMR (CDC1 ) : 5 1.32 (s, 3 H) , 1.35 (s, 3 H) , 3. 15 - 3 

3 

.64 (m, 4 H), 3.88 (dd, J = 8. 33, 7.05 Hz, 1 H) , 4. 20 - 

4.42 (m, 3 H), 5.49 (ddd, J=15. 29, 8.56, 1.10 Hz, 1 
H), 5.75 (dd, J=15. 29, 6.13 Hz, 1 H) , 7.17 - 7.42 (m, 
5 H), 8. 12 (s, 1 H) 0 
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[0119] (8) : 2-{ [2-( (4S)-4-{ (IE, 3R)-3-fcKn^>-3-[l-(4-p<^Vl^-3 

4;V) =z.*f-;V\ ^;V7r=^;V}-l , 3-f7y-^-4-*/V^>t (! t^#)32-8) 
TLC : Rf 0.41 C^fb^l^:^/— /V=5: 1) ; 

NMR (DMSO-D ) : 6 1. 11 - 2.05 (m, 10 H) 1. 53 (s, 3 H 

6 

) 1. 61 (s, 3 H) 3. 13 - 3. 49 (m, 3 H) 3. 50 - 3. 63 (m, 1 
H) 3. 81 - 3. 94 (m, 2 H) 4. 39 (dd, J = 8. 23, 8. 23 Hz, 1 
H) 4. 48 (m, 1 H) 4. 84 (m, 1 H) 5. 02 (m, 1 H) 5. 53 (dd 
, J=15. 28, 8. 60 Hz, 1 H) 5. 81 (dd, J=15. 28, 6. 50 Hz, 1 
H) 8. 34 (s, 1 H) 13. 0 (br, 1 H) c 
[0120] H»!J32(9) :2-{ [2-((4S)-4-{ (IE, 3R)-3-[l-(^d^^>vV^/V) ^ 
n^^/V]-3-tKndr^-l-^°n^^/V}-2-^-^y-l , 3-^1^1/ vV-3-^f/V 
) ^;V\^;V7r=.;V}-\, 3-f7/-/V-4-*;V#Vt Ofb-^32-9) 
TLC : Rf 0.56 (gl^^VV:^/— /V = 2: 1) ; 

NMR (CDC1 ) : 5 O. 79 - 2. 07 (m, 19 H) 3. 35 - 3. 80 (m, 

3 

4 H) 3. 93 - 4. 06 (m, 1 H) 4. 22 (d, J = 5. 58 Hz, 1 H) 4 
.35 - 4. 52 (m, 2 H) 5. 64 - 5. 80 (m, 1 H) 5. 98 (dd, J = 
15. 46, 5. 58 Hz, 1 H) 8. 12 (s, 1 H) Q 
[0121] ^ifef^!|32 (10) : 2-{ [2-( (4S)-4-{ (IE, 3R)-3-tKn^>-3-[l-(2-^h ; 3rv / 
x&fV) v^^n^^-/V]-l-y 0 n^^/V}-2-^-^ry-l, 3-^r^7V^-3-^M 
m^/v];vK7x— /W-l, 3-f7y-;l-4-*MVi (>ffr^#j32-10) 
TLC : Rf 0.48 Gfrfto^V>':^/— 7V:g^^= 17: 2: 1) ; 
NMR (CDC1 ) : 8 1. 55 - 2.13 (m, 8 H) , 3.35 (s, 3 H) , 

3 

3. 37 - 3. 75 (m, 6 H) , 3. 94 - 4. 06 (m, 1 H) , 4. 10 - 4. 
16 (m, 1 H), 4. 34 - 4. 51 (m, 2 H) , 5. 66 (ddd, J=15. 37, 
8.42, 1.46 Hz, 1 H), 5.94 (dd, J=15. 37, 4.94 Hz, 1 H) 
, 8. 11 (s, 1 H) 0 
[0122] HJi#!l32(ll) :2-{ [2-((4S)-4-{ (IE, 3R)-3-fcKndp-V-3-[l-(4-^/V' 
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) ^/V~\7,/V~7T—M-~L, 3-f7y-/V-4-*/^Vi 1) 
TLC : Rf 0.47 C^fl^H/^:^/— /V=5: 1) ; 

NMR (DMSO-D ) : 5 0. 82 (d, J = 6. 59 Hz, 6 H) 0. 94 - 1. 

6 

80 (m, 11 H) 1. 84 - 2. 03 (m, 2 H) 3. 14 - 3. 45 (m, 3 H 
) 3. 50 - 3. 63 (m, 1 H) 3. 82 (m, 1 H) 3. 89 (dd, J = 8. 23, 
6. 40 Hz, 1 H) 4. 40 (dd, J = 8. 23, 8. 23 Hz, 1 H) 4. 44 - 
4. 53 (m, 1 H) 4. 81 (d, J=4. 21 Hz, 1 H) 5. 51 (dd, J = 15. 
28, 8. 69 Hz, 1 H) 5. 80 (dd, J=15. 28, 6. 68 Hz, 1 H) 8. 3 
5 (s, 1 H) 0 

[0123] HW(J32 (12) : 2-{ [2-( (4S)-4-{ (IE, 3R)-3-tKn3r>-3-[l-(3-^/V- 
1-zf*r=-;v) i/^n^^-/v]-i-^°n^^/V}-2-^-^y-l , 3-tt~y-7Vi»-3-4 
;V)^^-;V\^;Vyr^;V}-l, 3-f 7/-/V-4-^?/V#Vi (lb-^32-12) 
TLC : Rf 0.44 O^ft^-l^:^/— /V=5: 1) ; 

NMR (DMSO-D ) : 6 1. 43 - 1. 76 (m, 4 H) 1. 54 (s, 3 H) 

6 

1. 67 (s, 3 H) 1. 78 - 1. 96 (m, 3 H) 2. 04 - 2. 19 (m, 1 
H) 3. 15 - 3. 46 (m, 3 H) 3. 51 - 3. 65 (m, 1 H) 3. 81 - 3 
. 94 (m, 2 H) 4. 39 (dd, J = 8. 23, 8. 23 Hz, 1 H) 4. 43 - 4. 
53 (m, 1 H) 4. 83 (br, 1 H) 5. 17 (t, J = 7. 23 Hz, 1 H) 5. 
51 (dd, J=15. 28, 8. 69 Hz, 1 H) 5. 83 (dd, J=15. 28, 6. 31 
Hz, 1 H) 8. 34 (s, 1 H) c 
[0124] Hifef?!j32(13) :2-{[2-((4S)-4-{(lE, 3R)-3-[l-(2-^^/V) v^n^ 
;V\-3-^Vvi^-l-zfvi^.=^;V}-2-^y-l , 3-^^7V^-3-^( /V) ^ 
;P]^77^}-1, 3-f7/-/V-4-*/V#Vi (^-^32-13) 
TLC : Rf 0.23 C^ft^H/^:^/— /V = 5: 1) ; 

NMR (DMSO-D) : 8 1. 56 - 2. 11 (m, 10 H) 2. 25 (m, 1 

6 

H) 3. 19 - 3. 45 (m, 3 H) 3. 51 - 3. 64 (m, 1 H) 3. 90 (dd 
, J = 8. 32, 6. 59 Hz, 1 H) 3. 95 - 4. 02 (m, 1 H) 4. 38 (dd, 
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J = 8. 32, 8. 32 Hz, 1 H) 4. 47 (m, 1 H) 4. 95 (d, J = 4. 21 
Hz, 1 H) 5. 54 (dd, J=15. 19, 8. 69 Hz, 1 H) 5. 85 (dd, J = 
15. 19, 6. 22 Hz, 1 H) 8. 35 (s, 1 H)„ 
[0125] (14) : 2-{ [2-( (4S)-4-{ (IE, 3R)-3-[l-(2-^u^iy/]^^VV 

) v-^ C 2 :7 ^ / v]-3-tKi3drv'-l-7 0 i3'<^/V}-2-^-=3ry-l, £V-3 
-^T/V) m^-/V]^/V^ T -/V}-l, 3-^-Ty— /V-4-^7/V*V|^ (>ffrg*$j32-14) 
TLC : Rf 0.23 (g^S^^/V-r^V— /V=5 : 1) ; 

NMR (CDC1 ) : 6 O. 56 - 2. 04 (m, 21 H) 3. 31 - 3. 82 (m, 

3 

6 H) 3. 90 - 4. 04 (m, 1 H) 4. 06 - 4. 18 (m, 1 H) 4. 33 
- 4. 51 (m, 2 H) 5. 68 (ddd, J=15. 19, 8. 55, 1. 28 Hz, 1 
H) 5. 91 (dd, J=15. 19, 5. 85 Hz, 1 H) 8. 11 (s, 1 H)„ 
[0126] (15) : 2-[ (2-{ (4S)-4-[ (IE, 3R)-3-tKn^V-3-(l->fy^<i^ 

/^>^n^^/V)-l-^°n-<^/V]-2-^-df-y-l, 3-^^yW>'-3-^7W^^vl' 
) ^;V7r^;V\ -1 , 3-f7y-/V-4-*M>i 32-15) 
TLC : Rf 0.70 /V=5: 1) ; 

NMR (CDC1 ) : 6 0.88 (d, J = 6. 6 Hz, 3H) , 0.89 (d, J 

3 

= 6. 6 Hz, 3 H) 1. 05 - 2. 07 (m, 11 H) 3. 37 - 3. 56 (m, 
3 H) 3. 66 - 3. 78 (m, 1 H) 3. 98 (m, 1 H) 4. 10 - 4. 17 
(m, 1 H) 4. 36 - 4. 49 (m, 2 H) 5. 68 (m, 1 H) 5. 92 (dd, 
J=15. 28, 5. 58 Hz, 1 H) 8. 12 (s, 1 H)„ 
[0127] Hii#!l32(16) :2-{[2-((4S)-4-{(lE, 3R)-3-[l-(3, 3-v^^/K/^/V) V 
^ n ^/V]-3-fcKndrv'-l-7 P n^^7V}-2-^y-l, 3-^1^1; vV-3-^ 
;V) ^;V\^vy T ^;V}-\ , 3-f 7y'-/V-4-*;k*Vi Offr^H&32-16) 
TLC : Rf 0.46 0^7^1/^:7^/— /V= 5: 1) ; 

NMR (CDC1 ) : 8 0. 87 (s, 9 H) 1. 05 - 2. 06 (m, 10 H) 3 

3 

.36 - 3. 79 (m, 4 H) 3. 98 (m, 1 H) 4. 08 - 4. 17 (m, 1 H 

) 4. 37 - 4. 49 (m, 2 H) 5. 70 (m, 1 H) 5. 93 (dd, J=15. 30 
, 5. 70 Hz, 1 H) 8. 12 (s, 1 H) c 
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[0128] Hifef?!j32(17) :2-{[2-((4S)-4-{ (IE, 3R)-3-[l-(5-^7^in^^/V) 1/ 
?uy ? ^sV]-3-t}?vi^y-l--?ti^<^V-}-2-tty-l, 3-^^7Vi^>-3-4 
;V) ^/V~\^/V7t—^}-1 , 3-f7y-7V-4-^/V*Vi (^-£^32-17) 
TLC : Rf 0.56 (SI^^VV:^/— /V:g^^=15: 1 : 1) ; 
NMR (CDC1 ) : 8 1. 20 - 2. 03 (m, 14 H) 2. 66 - 3. 79 (m, 

3 

6 H) 3. 89 - 4. 06 (m, 1 H) 4. 11 - 4. 19 (m, 1 H) 4. 30 
- 4. 60 (m, 4 H) 5. 70 (dd, J = 15. 55, 9. 00 Hz, 1 H) 5. 93 
(dd, J=15. 55, 5. 31 Hz, 1 H) 8. 12 (s, 1 H) 0 
[0129] Hifef#j32(18) :2-{[2-((4S)-4-{ (IE, 3R)-3-[l-(v^n:/ufc7V^/V) 1/ 

/V)rc^/V]^/V^ T -/V}-1, 3-f7y-;V-4-*/V*Vi (^-£^32-18) 

TLC : Rf 0.47 (g^^/V:^/— /V:@1^=15: 1 : 1) ; 

NMR (CDC1 ) : 8 O. 01 - 0. 59 (m, 4 H) 0. 61 - 0. 88 (m, 

3 

1 H) 1. 37 (d, J = 6. 00 Hz, 2 H) 1. 68 - 2. 03 (m, 6 H) 2. 
26 - 2. 97 (m, 2 H) 3. 32 3. 80 (m, 4 H) 3. 91 ~ 4. 05 ( 
m, 1 H) 4. 30 (dd, J = 5. 31, 1. 37 Hz, 1 H) 4. 33 - 4. 55 ( 
m, 2 H) 5.71 (ddd, J=15. 37, 8.46, 1.37 Hz, 1 H) 5.95 ( 
dd, J=15. 37, 5. 31 Hz, 1 H) 8. 12 (s, 1 H) 0 
[0130] ^ifef^!|33(l)— 33(5) 

fl^®Jl<£>ftfc>9 (5R) -5- (tKn^rv-^/V) vV-2-^;5U3: (4R) -4 
-(tK^dr^^/^)-l-^/W^V^> ? ^-2-^->'^fflV^r, v^^W (3, 3-v 5 

H»!J33(1) :2-[(2-{(2R)-2-[(lE, 3K)-4-(^n^iy/V^r^y)-3-^ 
xi^rl/-\--fy-=.;V\ -5-^y-l-lf ny i^vW ^/V) ^V7r^;V\ -1 , 3-^ 
7y-/V-4-^/k*Vi (^^33-1) 
Wfc41] 
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o 




6h 



TLC : Rf 0.41 (g^S^^VV:^/— /V:@£@|=8 : 1 : 1) ; 

NMR (CDC1 ) : 8 1.26 (m, 5 H) 1.53 (m, 1 H) 1.79 (m, 

3 

5 H) 2. 36 (m, 3 H) 3. 52 (m, 7 H) 4. 20 (m, 4 H) 5. 71 
(m, 2 H) 8. 10 (s, 1 H)„ 
[0131] H3tf?!j33 (2) :2-[(2-{ (2R)-2-[(lE)-3-fcKndp->'-4-(4-^/V'73iy^V) 

-i-zfT^- /v]-5-^-^-y-i-t 0 pyv?-/v}rc^/v)^/^ T -7v]-i ( 

(lk^^33-2) 

TLC : Rf 0.22 (&fk^/V'.*#;— /V:@^^=8 : 1 : 1) ; 

NMR (CDC1 ) : 6 1. 71 - 1. 91 (m, 1 H) 2. 15 - 2. 60 (m, 

3 

6 H) 3. 14 - 4. 28 (m, 10 H) 4. 49 - 4. 65 (m, 1 H) 5. 67 
- 5. 94 (m, 2 H) 6. 79 (d, J = 8. 24 Hz, 2 H) 7. 08 (d, J = 8. 
60 Hz, 2 H) 8. 06 (s, 1 H) c 
[0132] Hifef?!j33 (3) :2-[(2-{ (2R)-2-[ (lE)-3-fcKn^-4-(2-^/K7;n/^V) 

-i-y^/k]-5-^-df-y-i-t°ciy> ? ^/v}^^/k)^/k^ T ^/k]-i ) 3-^ry— 

/V-4-#/V/KV^ 0ffc£*®J33-3) 

TLC : Rf 0.26 (g^^/V:^/— /V:g1^=8 : 1 : 1) ; 

NMR (CDC1 ) : 8 1. 72 - 1. 88 (m, 1 H) 2. 15 - 2. 58 (m, 

3 

6 H) 3. 29 - 3. 40 (m, 2 H) 3. 41 - 3. 59 (m, 1 H) 3. 75 - 
4. 05 (m, 3 H) 4. 15 - 4. 26 (m, 1 H) 4. 53 - 4. 66 (m, 1 
H) 5. 69 - 5. 84 (m, 1 H) 5. 84 - 5. 95 (m, 1 H) 6. 79 (d 

, J = 8. 60 Hz, 1 H) 6. 89 (t, J=7. 32 Hz, 1 H) 7. 15 (t, J = 

6. 50 Hz, 2 H) 8. 05 (d, J = 2. 01 Hz, 1 H) Q 
[0133] (4) : 2-[ (2-{ (5S)-5-[ (IE, 3S, 5S)-3-fcKn^>-5-;*?vWl-/ 
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^ ;V\ -3-^sV-2-tty-l-4^y*V -y=-)V } ^f-;V) ^;i/7r-^]-l, 3-^ 
7y-/V-4-*/V*Vi (^^^/33-4) 

TLC : Rf 0.19 C^^W^:^/— /V: |ft^= 18 : 1 : 1) ; 

NMR (CDC1 ) : 6 0.90 (m, 6 H) , 1.31 (m, 9 H) , 2.80 (s 

3 

, 3 H), 3.01 (dd, J = 8. 79, 8.06 Hz, 1 H) , 3.39 (m, 4 H 
), 3.66 (ddd, J = 13. 68, 9.20, 5.86 Hz, 1 H) , 4.09 (q, J 
= 8. 30 Hz, 1 H), 4. 26 (m, 1 H), 5. 58 (ddd, J = 15. 38, 8. 
74, 0.82 Hz, 1 H), 5.83 (dd, J=15. 38, 6.22 Hz, 1 H), 8 
. 08 (s, 1 H) 0 

[0134] HJ(E#!J33 (5) : 2-[ (2-{ (5S)-5-[ (lE)-3-fcKn^-4-:7^/^iy-l-:/-7^ 

/v] y-i-^^v y i^vv } ^^/v) =: /v] -l , 

— ;V-4-^;V^>m (ib^^)33-5) 

TLC : Rf 0.13 (Mik^U^:^ ;—/V: 18 : 1 : 1) ; 

NMR (CDC1 ) : 8 2.80 (s, 3 H) , 3.03 (m, 1 H) , 3.35 (m 

3 

, 2 H), 3.50 (m, 2 H) , 3.65 (m, 1 H) , 3.91 (dd, J = 9. 2 
5, 6.87 Hz, 1 H), 4.02 (m, 1 H) , 4.13 (m, 1 H) , 4.59 
(m, 1 H), 5.80 (m, 1 H), 5.93 (dd, J=15. 38, 5.13 Hz, 
1 H), 6.89 (m, 2 H) , 6.99 (m, 1 H) , 7.30 (m, 2 H) , 8. 
04 and 8. 05 (each s, totally 1 H) Q 
[0135] MMM 34(1)— 34(16) 

mM&m^^X^ *J**f-;v (3, 3-v ? ^^/V-2-^-df-y— y 0 ^)^*^— bXltt 
[0136] MMm4 (1) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-3-tKn3r>-4, 4-^^/V-l- 
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Wfc42] 



O 




TLC : Rf 0.69 (g^^/V:^/— /V:g^ = 8 : 1 : 1) ; 

NMR (CDC1 ) : 8 0.88 (m, 9 H) 1.22 (m, 6 H) 1.38 (d, 

3 

J = 6. 22 Hz, 3 H) 3. 50 (m, 4 H) 3. 89 (m, 2 H) 4. 23 (m, 
1 H) 5. 59 (m, 1 H) 5. 95 (m, 1 H) 8. 11 (m, 1 H) Q 
[0137] MMM34(2) :2-{[2-((4S, 5S)-4-{ (lE)-3-[l-(4-^/V^-d^/V) i/?u 
^^/V]-3-fcKndri/-l-7 P t2^^/V}-5-^/V-2-^-=3ry-l, 3-^¥^>^J5^ 
-3-^T/V) xf;l/]^7r= /W-l, 3-f7/-/W4-*M>i (fc&%034-2) 
TLC : Rf 0.39 (g^S^^/i^y^y— /V:g£@£= 15: 1 : 1) ; 
NMR (CDC1 ) : 6 1.63 (m, 15 H) 3.93 (m, 11 H) 5.67 (m 

3 

, 1 H) 5. 95 (m, 1 H) 8. 10 (m, 1 H) Q 
[0138] H»!J34 (3) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-3-tKn3r>-4-:7rn/^>-l-:/ 
7^-/1^] -5-^^/V-2-^-^f-y-l , 3-^-^r^yy vV-3--f ;V) ^/V) 7,;V?t=-^ 
]-l, 3-f7/-;V-4-*MVi (>fb-^^34-3) 
TLC : Rf 0.36 (g^x^VV:^/— /V:@^ = 15 : 1 : 1) ; 
NMR (CDC1 ) : 8 1. 38 (d, J = 6. 22 Hz, 3 H) 3. 66 (m, 9 H 

3 

) 4. 26 (m, 1 H) 4. 60 (m, 1 H) 5. 79 (m, 1 H) 6. 01 (m, 

1 H) 6. 88 (d, J = 8. 06 Hz, 2 H) 6. 99 (m, 1 H) 7. 29 (m, 

2 H) 8. 07 (m, 1 H)„ 

[0139] (4) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-3-(l-y^/V^n^/V)-3-L 

Kndr^-l-^°n^^./V]-5-y^-/V-2-^-^ry-l, 3-^¥^>^J^-3-^/V}3i^ 
;V) ^vyr^;V\-\ , 3-f7/-;V-4-*;^Vi (>f fr£-$j34-4) 
TLC : Rf 0.21 (j&fby^l^:^/— As:tft8t= 18: 1 : 1) ; 
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NMR (CDC1 ) : 8 0.91 (m, 3 H) , 1.28 (m, 5 H) , 1. 38 ( 

3 

m, 3 H), 1.52 (m, 1 H) , 1.83 (m, 6 H) , 3.52 (m, 4 H) 
, 3.88 (dd, J = 8. 60, 8.24 Hz, 1 H) , 4.20 (m, 2 H) , 5.65 
(m, 1 H), 5. 93 (m, 1 H) , 8. 12 and 8. 11 (each s, totally 

I H) 0 

[0140] MMM34 (5) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-8-7/]^n-3-fcKn^-4, 4- 
^f^-l-t^f-/l'] -5-^f^-2-^y-l , y v^-3-47V } ^ 

/v) ^7V^r— , — /V-4-#/V^V^ (>f fr£H&34-5) 

TLC : Rf 0.38 (gl^^VV:^/— /V:@^^=15: 1 : 1) ; 
NMR (CDC1 ) : 5 0.88 (m, 6 H) 1.35 (m, 7 H) 1.65 (m, 

3 

2 H) 3. 52 (m, 4 H) 3. 91 (m, 2 H) 4. 23 (m, 1 H) 4. 38 
(m, 1 H) 4. 54 (m, 1 H) 5. 61 (m, 1 H) 5. 96 (m, 1 H) 8. 

II (m, 1 H) 0 

[0141] mMM34(6) :2-{[2-((4S, 5S)-4-{ (lE)-3-fcKn3f-V-3-[l-(3-*Hf- ^7° 
ot» ^n^/V]-l-^°n^^/V}-5-^^7V-2-^-df-y-l, 3-^^^Uv 5 ^ 
-3--f/V) ^^/k]^/^^ T -/V}-l, 3-f7y'-7V-4-*/V*Vi (f 1^^34-6) 
TLC : Rf 0.37 (g^^^/V:^/— /V:@£@t= 15: 1 : 1) ; 
NMR (CDC1 ) : 6 1. 69 (m, 13 H) 3. 53 (m, 9 H) 3. 97 (m, 

3 

1 H) 4. 20 (m, 2 H) 5. 66 (m, 1 H) 6. 06 (m, 1 H) 8. 10 
(s, 1 H)„ 

[0142] mM{m4 (7) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-3-fcKndp->-7-^^V--4, 4-v> 
^^/V-l-^7 P 7"^/V]-5-^^/V-2-^-=3ry-l J 3-^^/]}^-3-^;V}^ 
;V)7.)V7t=-;V\-\, 3-f7y- /V-4-^7/V^V^(^b^^34-7) 
TLC : Rf 0.22 (^^^1^^:^7-/^:^^=18:1:1); 
NMR (CDC1 ) : 6 0. 82 and 0. 85 (each s, totally 3 H) , 0.8 

3 

7 and 0. 88 (each s, totally 3 H) , 1. 36 and 1. 37 (each d, J 
= 6.22 Hz, totally 3 H) , 1. 40 - 1.69 (m, 4 H) , 3.41 and 
3.43 (each s, totally 3 H) , 3. 44 - 3.67 (m, 6 H) , 3. 86 - 
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4. 01 (m, 2 H), 4. 16 - 4. 30 (m, 1 H) , 5. 50 - 5. 73 (m, 
1 H), 5. 96 - 6. 11 (m, 1 H) , 8. 09 and 8. 10 (each s, tota 
Uy 1 H) 0 

[0143] MMM34(8) :2-{[2-((4S, 5S)-4-{ (lE)-3-[l-(2-^h^^^/W) V^n 
^^/V]-3-tKn^r^-l-7°n^— /W}-5-^/V-2-^y-l, 3-^i^i/y^ 
-3-^T/V) m^/V]^/V^ T ^/V}-l, 3-fT/-;V-4-*Myi (^-^^34-8) 
TLC : Rf 0.40 (jfrfb^l^ /V = 4: 1) ; 

NMR (CDC1 ) : 5 1.20 and 1.21 (each t, J = 7. 2Hz, total 3 

3 

H) 1. 38 (d, J = 6. 22 Hz, 3 H) 1. 56 - 2. 16 (m, 8 H) 3. 31 
- 3. 74 (m, 8 H) 3. 89 (m, 1 H) 4. 12 - 4. 17 (m, 1 H) 4 
. 24 (m, 1 H) 5. 62 (m, 1 H) 5. 95 (m, 1 H) 8. 103 and 8. 
107 (each s, total 1 H) Q 
[0144] (9) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-3-(l—<^v ? /V^n^/V)-3- 

fcKndp- V-l-^n^^/V] -5-y^/V-2-^=¥y-l , 3-^^/])-J > >-3-^;V } ^ 
^/V);*/K7x— /V]-l, 3-^-Ty— /V-4-^7/V*V^(ft^^l34-9) 
TLC : Rf 0.27 (g^^^/V:^/— /V:zK=40: 10: 1) ; 
NMR (DMSO-D ) : 5 1. 20 - 2.02 (m, 9 H) 2.40 - 2. 55 ( 

6 

m, 1 H) 2. 68 - 2. 84 (m, J=13. 00 Hz, 1 H) 3. 18 - 3. 35 
(m, 1 H) 3. 38 - 3. 50 (m, 2 H) 3. 49 - 3. 65 (m, 1 H) 3. 
84 - 3. 90 (m, 1 H) 3. 96 - 4. 09 (m, 1 H) 4. 16 - 4. 29 ( 
m, 1 H) 4. 87 - 5. 01 (m, 1 H) 5. 46 - 5. 62 (m, 1 H) 5. 9 
3 - 6. 14 (m, 1 H) 6. 95 - 7. 43 (m, 5 H) 8. 08 - 8. 53 (m 
, 1 H) 12. 75 - 13. 38 (m, 1 H) Q 
[0145] HJfe^|34(10) :2-{[2-((4S, 5S)-4-{ (lE)-3-tKn^>'-3-[l-(4-^h'¥'>' 
s<>i?M ^n/^/H-l-yn^^;V}-5-7'f;V-2-^^y-l > 
>-3-4 ;V) ^77^/H-i , 3-fry-;w4-*MVi (l"b^^34-l 

0) 

TLC : Rf 0.27 (@£@^^VV:y^V— /V:tK=40: 10: 1) ; 
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NMR (DMSO-D ) : 8 1. 21 - 2.01 (m, 9 H) 2.41 (d, J = 13 

6 

. 55 Hz, 1 H) 2. 63 - 2. 77 (m, 1 H) 3. 20 - 3. 37 (m, 1 H 
) 3. 38 - 3. 47 (m, 2 H) 3. 50 - 3. 63 (m, 1 H) 3. 71 (s, 3 

H) 3. 81 - 3. 90 (m, 1 H) 3. 95 - 4. 10 (m, 1 H) 4. 15 - 
4. 29 (m, 1 H) 4. 84 - 4. 97 (m, 1 H) 5. 44 - 5. 61 (m, 1 
H) 5. 92 - 6. 12 (m, 1 H) 6. 83 (d, J = 8. 60 Hz, 2 H) 7. 08 

(d, J = 8. 60 Hz, 2 H) 8. 12 8. 55 (m, 1 H) 12. 75 13. 
38 (m, 1 H) 0 

[0146] HJfe#|34(ll) :2-({2-[(4S, 5S)-4-((lE)-3-fcKn3rv'-3-{l-[(2E)-2- 

vV-3-^l7V] ^/V}7,/V7t -1 , 3-fT/-/V-4-*/^>i Of fr^Hfc 34 
-11) 

TLC : Rf 0.28 (Mfc* s ?\sl':*#S~- J>V:tiftk= 18: 1 : 1) ; 

NMR (CDC1) : 6 0.98 (t, J = 7. 41 Hz, 3 H) , 1.39 (d, J = 6 

3 

. 22 Hz, 3 H), 1. 64 - 2. 37 (m, 10 H) , 3. 31 - 3. 73 (m, 
4 H), 3. 85 - 3.96 (m, 1 H) , 4. 07 - 4.32 (m, 2 H) , 5.4 
0 - 5. 57 (m, 2 H), 5. 57 - 5. 71 (m, 1 H) , 5. 88 - 6. 01 
(m, 1 H), 8. 11 and 8. 12 (each s, 3 H) Q 
[0147] HJ£0tJ34(12) :2-{[2-((4S, 5S)-4-{ (lE)-3-tKn^>-3-[l-(3-^h :3 ri/ 
-fxi\£;V) v^P-^^/V]-l-:/n^^/W-5-^/V-2-^y-l , 
vV-3-^f/V) :n^-/V];vv:7 T rvW-l , 3-f 7y-/V-4-*/^Vt 0ffr8^34 
-12) 

TLC : Rf 0.41 >V'.*9S~- /V:g£@t= 15: 1 : 1) ; 

NMR (CDC1 ) : 5 1. 23 - 1. 74 (m, 15 H) 3. 37 - 3. 69 (m, 

3 

9 H) 3. 90 - 4. 29 (m, 3 H) 5. 48 - 5. 77 (m, 1 H) 6. 03 
- 6. 17 (m, 1 H) 8. 09 (s, 1 H) c 
[0148] HJfe0»J34(13) :2-{[2-((4S, 5S)-4-{(lE, 3R)-3-fcKn^V-3-[l-(3-^h 
■$r*y-fxiTd ;v) ^o^f;i/]-i-yn^=;v}-5-^f;v-2-t^y-l, 3-^r^y 
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Viy>S-4^) xf;l/]^;l/7r-^}-l, /V-4-#/V#tVB£ (fb^^3 

4-13) 

TLC : Rf 0.37 (g^S^^/V:^/— /V:@£@l= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 1. 21 - 2. 08 (m, 13 H) 3. 33 - 3. 68 (m, 

3 

11 H) 3. 85 - 4. 02 (m, 1 H) 4. 07 - 4. 28 (m, 2 H) 5. 69 
(dd, J=15. 46, 9.15 Hz, 1 H) 6.06 (dd, J=15. 46, 4.30 H 
z, 1 H) 8. 07 (s, 1 H) 0 
[0149] (14) : 2-{ [2-( (4S, 5S)-4-{ (lE)-3-fcKn^V-3-[l-(4-p^vl^- 

3-^^^/k) ^d^^/k]-l-7°n^^/^}-5-^/k-2-^-dry-l, 3-^*^ 
:/<) vV-3— f/V) ^^/k]^/k^ T ^/k}-l, 3-f7y-;W4-*MVi (lt^#/ 
34-14) 

TLC : Rf 0.22 (Mfc*^^ /V=5: 1) ; 

NMR (CDC1 ) : 6 1. 21 - 2.13 (m, 10 H) 1. 37and 1.38 (ea 

3 

ch d, J = 6. 3 Hz, total 3H) 1. 61 (s, 3H) 1. 69 (s, 3H) 3. 30 
- 3. 71 (m, 4 H) 3. 89 (dd, J = 8. 32 Hz, 1 H) 4. 12 - 4. 31 
(m, 2 H) 5. 07 (m, 1 H) 5. 58 - 5. 73 (m, 1 H) 5. 88 - 5 
. 99 (m, 1 H) 8. 10 and 8. 11 (each s, total 1 H) Q 
[0150] Hi£0!l34(15):2-{[2-((4S, 5S)-4-{ (lE)-3-tKn : 3r^-3-[l-(2-^<^ 

-4/V) ^;V~\^;V7r^;V}-l, 3-f7^- /V-4-#/M£V^0ffr£-if£l34-15) 
TLC : Rf 0.21 /V=5: 1) ; 

NMR (CDC1 ) : 8 1.13 (t, J = 7. 50 Hz, 3 H) 1.39 (d, J = 6. 

3 

22 Hz, 3 H) 1. 69 - 2. 41 (m, 10 H) 3. 30 - 3. 72 (m, 4 H 
) 3. 89 (m, 1 H) 4. 16 - 4. 34 (m, 2 H) 5. 65 - 5. 77 (m, 
1 H) 5. 94 (dd, J=15. 3, 5. 1 Hz, 1 H) 8. 10 and 8. 11 (each 
s, total 1 H) 0 

[0151] MMMS4(16) :2-{[2-((4S, 5S)-4-{ (lE)-3-fcKn^V-3-[l-(4, 4, 4~h 
WTA'timzf^A') ^n^]-l-7n^}-5-^7V-2-^f-y-l, 3-^ 
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m 34-16) 

TLC : Rf 0.52 (ffi&L^/V /V:@^^=15: 1 : 1) ; 

NMR (CDC1 ) : 8 1. 31 - 2. 69 (m, 17 H) 3. 31 - 3. 75 (m, 

3 

4 H) 3. 83 - 3. 95 (m, 1 H) 4. 06 - 4. 32 (m, 2 H) 5. 59 
- 5. 79 (m, 1 H) 5. 85 - 6. 02 (m, 1 H) 8. 12 (s, 1 H) D 
[0152] mMim5: (IS, 4R, 5R)-4-({ [tert-:/^/V (vW/V) ^)/V]^r^}^;V)- 
3-Tiftf^n[3. 1. 0]^f-^-2-^({b^^35) 

H»!jl3(DS^A-eMitb^k^(690 mg) (D^^V^(10. 0 mL)^ 
m^hV^^mmO. 480 mL)^0 < C-e«TL, 3H#P^«#Uc 0 5H&m0UZ.& 

it&M(487 mg)r#/c 0 

TLC : Rf 0. 38 (g^^/v) ; 

NMR (CDC1 ) : 6 O. 07 (s, 6 H) 0. 68 - O. 77 (m, 1 H) 0. 

3 

90 (s, 9 H) 1. 06 - 1. 20 (m, 1 H) 1. 70 - 1. 87 (m, 2 H) 
3. 47 - 3. 68 (m, 3 H) 5. 31 (s, 1 H) c 
[0153] HJfe^j36:2-[(2-{(lR, 2S, 5S)-2-[(lE, 3S, 5S)-3-tKn=¥iX-5-^^/V 
-l-y^-/w]-4-^y-3-Tif }f^?n [3. 1 .0] *;V}^;V) ^;V7t 

^/V]-l, 3-f7y-/V-4-*/V#Vi Wb-a-^36) 



H»!j2(D^A-eM5tbfc^^(Dft^«9^, fb^35SrfflV^ vW/V (3 
, 3-^^/V-2-^y^^7V)^^— hOfftbfJfc-S^Vl' [(4S)-4-y^ 



Wfc43] 




OH CH 3 
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TLC : Rf 0.25 (SI^^VV:^/— /V:g^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 0.58 (m, 1 H) 0.89 (m, 7 H) 1.25 (m, 

3 

9 H) 1. 74 (m, 1 H) 1. 99 (m, 1 H) 3. 42 (m, 6 H) 4. 01 
(d, J = 8. 51 Hz, 1 H) 4. 25 (m, 1 H) 5. 57 (dd, J=15. 65, 8 
. 51 Hz, 1 H) 5. 83 (dd, J=15. 65, 6. 30 Hz, 1 H) 8. 09 (s, 

1 H) c 

[0154] %M^\37:^/V 3-MYxi^-3-^;V^^ /=r.— h (^-£^37) 

2-^7^/^(10.1 mL)(Dl, 4-^^^(150 mL)|§$e^ ^M-C^n^e 
^^/V(9. 6 mLKM#&(8. 5 g), 3^(3.7 g) ^P;t, ®^M;3SLfc 0 

i£te3r^3«Ms£^(l3. 9 g)^#f' 0 

TLC : Rf 0.31 (n-^^^:g^gi^/k=7: 1) ; 

NMR (CDC1 ) : 6 0.89 (t, J = 6. 77 Hz, 3 H) 1.14 -1.60 ( 

3 

m, 14 H) 2.43 (d, J=16. 50 Hz, 1 H) 2.51 (d, J=16. 50 H 
z, 1 H) 3. 09 - 3. 98 (m, 1 H) 4. 18 (q, J = 7. 14 Hz, 2 H) 

o 

[0155] mMims -.3-^^-1, 3-3r?$^JJr—/v{ik&%Q3S) 

**WW^!?A(3. 9 g )(D7 i h7tKn77>'(100 mDIifCO 
°C-C^#/37(13. 86 g)(D^h^t:KW^(100 mL)^£MTUc 0 35##: 
, SJS^«^0 < C-eg^^^/V^^^M<^?)*'e*Px.. 5NiM(20 mD^I 

W^ysfy-yj— (n— ^y-.mk^^^ 1 : 1) f-J^WMU TfB^ttft^ 
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-rzuMfc&mao. 31 g )^#^ 0 

TLC : Rf 0. 62 ;V) ; 

NMR (CDC1 ) : 6 0. 78 - 0. 99 (m, 3 H) 1. 13 - 1.43 (m, 

3 

9 H) 1. 43 - 1. 59 (m, 2 H) 1. 59 - 1. 88 (m, 2 H) 2. 11 - 
2. 76 (m, 2 H) 3. 69 - 4. 02 (m, 2 H) Q 
[0156] : 3-^f;M-[ (1-7*^ /V-lH-^h^i/— /V-5-^/V) ^J"];^^- 

3-^— /VUk&m39) 

^^^J38(8.05 g)<Dh/V^^(98 mL)^^^0°C-e^^h9^/VT^^e— 
■7^(1. 62 g)^^2N7kM^-hy^(98 mL)^Bi, hv7V : ?n5M'K(10. 5 

L^Co lH-^h^— /^5^t- /KlO. 74 g)(Dh/V^^^§r^p 

X., 60°C-C3. 5B#r H m#Ufc 0 SJS^^tert-7>^^^/V-etttiiLfc 0 #M 

[JU#/^WV^l/^°(^p n p^;^77^:3L, -Yi^ai^fc&^A : 2L, n-^rl^: 
g»^/V=81:19)Tit$£U TfE^tt«#t-§^S^^(14. 15 g)£r# 

fee 

TLC : Rf 0.39 (n-^^^:g^gi^/k=2: 1) ; 

NMR (CDC1 ) : 8 0.90 (t, J = 7. 50 Hz, 3 H) 1.25 (s, 3 H) 

3 

1. 27 - 1. 42 (m, 6 H) 1. 43 - 1. 57 (m, 2 H) 1. 65 (s, 1 
H) 1. 95 - 2. 04 (m, 2 H) 3. 36 - 3. 57 (m, 2 H) 7. 40 - 7 
. 73 (m, 5 H) 0 

[0157] MMfiUO : 3-^/V-l-i(l-7^/V-ltt-Th7>?~/^-5-^/V)X/V7fr^/Vtt 

??>-3-$r—/v <A\&m4Q) 
^1^/39(14.0 g)<DlfrfH?^W(200 mL)^$^0°C^^£mii^&# 
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TLC : Rf 0.42 (n-^H^:@»^vV=2: 1) ; 

NMR (CDC1 ) : 8 O. 90 (t, J = 6. 00 Hz, 3 H) 1. 24 (s, 3 H) 

3 

1. 27 - 1. 39 (m, 6 H) 1. 42 - 1. 79 (m, 3 H) 1. 93 - 2. 2 
6 (m, 2 H) 3. 75 - 3. 99 (m, 2 H) 7. 42 - 7. 87 (m, 5 H)„ 
[0158] MMfiUl : 5-({3-p^vV-3-[ {Y^)^;V^);V)^l/'\^r^;V)^;Vi^=.;V)-\ 

^-^39(15. 4 g)(DM^^W>"(87 mL)|§$e^0 o C-e^^V — /V(8. 92 
gK MWvV~>U jVVny^Y (11. 1 mDePx., l^ffiit#Ufc 0 S^ISt-xK^ 

^:ftBft^^=25:l)^J:«9i»jKUTIB«»ttflS^^«««^^(16. 95 g) 
TLC : Rf 0.43 (n-^^ri?-^:@^^^^/V = 7: 1) ; 

NMR (CDC1 ) : 6 O. 12 (s, 9 H) 0. 90 (t, J = 6. 00 Hz, 3 H) 

3 

1. 14 - 1. 39 (m, 9 H) 1. 41 - 1. 58 (m, 2 H) 1. 84 - 2. 2 
0 (m, 2 H) 3. 63 - 3. 94 (m, 2 H) 7. 46 - 7. 86 (m, 5 H) c 
[0159] MMftU2:y*^/V 2-({2-[(4R, 5S)-4-*;^>-5-^;>- 2-^y-l, 3 
^-dri^yy ^_3_^] rc^/v } -l , 3-^T^ /V-4-#/1^3->V— h Of 

lfc*£«rJHVvC 3-^-Ty— /V-4-^7/V^drv-l/— hC0ftfe«9 

XC?*$~?V 2-7'o^t-l, 3-^Ty*— /W4-^/Wai?'af-W— btrfflwr. HWJl^ 
^^J2^|IM^j3^^m^^^J5tl^#omf^i-#*r-t^J:9, T?E4» 

TLC : Rf 0. 53 ;V) 0 

[0160] MMM43:^^-/V 2-{[2-((4S, 5S)-5-/^/V-4-{ (IE) -4-^/1^-4- [ (HJ 

y^/vv-y/v) ^-dr^]-i-y^^/v}-2-^y-i, 3-^-^iJ-yy> ? ^-3--f/v) 
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fl^#Nl(10. 1 g)(Dv ? ^hdfiy3z^(79 mL) ^^^-78 0 C-C^y^A ^ 
IM^/Vv^v^KCO. 5Mh/^^§$? N 47. 5 mL)^o<«9MTU -78^-^54 
^F^#b/c 0 SJ^^^^#»42(9. 84 g)(Dv ? ^hdr^^>'(79 mL)M 
3r^o<«9MTU -78 0 C-e255>«#Lfc 0 BifcUgt$:0 o C~£X%-nU 50^«#L 

^j^mm^ito mmm&frt^y m&&) xzmu mm^tc 0 nt=>tntmm&. 

g^gg^/k = 84:1 6) "CltMU TfE#)tt«^i-§^S^^(6. 62 g)£#fd 

o 

TLC : Rf 0.47 (n-^r1?-^:g1^^/V=2: 1) ; 

NMR (CDC1 ) : 8 0. 09 (s, 9 H) 0. 89 (t, J = 6. 95 Hz, 3 H) 

3 

0. 97 (t, J = 7. 32 Hz, 3 H) 1. 07 - 1. 17 (m, 3 H) 1. 17 - 
1. 54 (m, 13 H) 1. 63 - 1. 86 (m, 2 H) 2. 08 - 2. 27 (m, 2 

H) 3. 34 - 3. 74 (m, 4 H) 3. 87 (dd, J=9. 06, 7. 68 Hz, 1 
H) 4. 11 - 4. 25 (m, 1 H) 4. 33 (t, J = 6. 68 Hz, 2 H) 5. 29 
(dd, J=15. 28, 9. 06 Hz, 1 H) 5. 68 - 5. 94 (m, 1 H) 8. 00 
(s, 1 H) 0 

[0161] %mmAA:y^/V 2-[(2-{(4S, 5S)-4-[ (lE)-4-fcKn3ri/-4-p^VV-l-/ 

^^/v]-5-^^/v-2-^-^y-i, 3-^i^y*y^-3-^/W^^/^)^}-]-i, 3- 

>ffr£^43(6. 53 g)<D^^/KH4 mL)^^0°C-e4N^^^/^ 
^/>m&(14 mL)^o<f)lTU 10^#bfc o SJ^^t-l&fP^^TKm 

n-— : g^^/V=40 : 60) Tit^U TfB^tt«^"i-§^{b^ (3 
. 81 g)^#7t 0 
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TLC : Rf 0.32 (n-^r1^:@»^vV= 1 : 1) ; 

NMR (CDC1 ) : 8 O. 81 - 0.92 (m, 3 H) 0.97 (t, J = 7. 41 

3 

Hz, 3 H) 1. 07 - 1. 15 (m, 3 H) 1. 15 - 1. 53 (m, 13 H) 1 
.56 - 1. 84 (m, 3 H) 2. 12 - 2. 32 (m, 2 H) 3. 35 - 3. 75 
(m, 4 H) 3. 91 (t, J = 8. 97 Hz, 1 H) 4. 14 - 4. 26 (m, 1 H 
) 4. 33 (t, J = 6. 77 Hz, 2 H) 5. 36 (ddd, J=14. 73, 8. 97, O. 
64 Hz, 1 H) 5. 97 (dt, J=14. 73, 7. 14 Hz, 1 H) 7. 99 (s, 
1 H) c 

[0162] : 2-[ (2-{ (4S, 5S)-4-[ (lK)-4-}lYv^-A-^/V-l-/^/V~\ 

-S-^f^Z-W-l, 3-^i7-y ? IJ^^-3-^'7V'}^^-7V)^/V^ r ^/V]-l, 3 
-f7/-;V-4-*MVi Of b^45) 
Wb44] 



^#>44(3. 7 g)<ZW7— /V(37 mL) ^t-0°C-e2N^^^hy , 7^^ 

#e ( 1 1 mD ^STLfco SJ^^^^^*-e#tab, 45^S#br^ 0 SJ^^feO 

mm#irz>mMfc&m(2. 95 s )%mc 0 

TLC : Rf 0.31 (gl^^/V:^/— /V:g1^= 15 : 1 : 1) ; 

NMR (CDC1 ) : 8 0. 69 - 1.02 (m, 3 H) , 0.99 - 1.63 (m, 

3 

14 H), 2. 13 - 2.43 (m, 2 H) , 3. 27 - 3. 58 (m, 3 H) , 3 
.58 - 3. 74 (m, 1 H) , 3. 82 - 3. 94 (m, 1 H) , 3. 97 - 4. 8 
1 (m, 3 H), 5. 24 - 5.47 (m, 1 H) , 5. 81 - 6. 19 (m, 1 H 



O 
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), 7. 89 - 8. 26 (m, 1 H) 0 
[0163] HJfef?!j45(l)— 45(24) 

MMM45(1) :2-[(2-{(4S)-4-[(lE, 4S)-4-(l-^/v^n^/V)-4-t 
Kti^r Z/-l-zfT~ ?V\ -2-^-^y-l , vV-3-^|7V } ^^VW) ^7/ 



TLC : Rf 0.44 (gl^^VV:^/— /V:@^ = 8 : 1 : 1) ; 

NMR (CDC1 ) : 6 0.91 (t, J = 7. 51 Hz, 3 H) , 1.13 - 2.39 

3 

(m, 10 H), 3. 25 - 4. 67 (m, 8 H) , 4. 91 - 6. 53 (m, 4 H 
), 8. 12 (s, 1 H) 0 
[0164] mM$U5 (2) : 2-[ (2-{ (4S)-4-[ (lE)-4-tKn^>-4-^/Wl-/^— /V]- 
2-^y-i, 3-^f-i/yv ? ^-3-^'7V}^^7V)^/VyT— /^]-i, 3-f7/-;v 
({b-^^45-2) 

TLC : Rf 0.48 (gl^^/V:^/— /V:@^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 0. 68 - 1.02 (m, 3 H) , 1.02 - 1.64 (m, 

3 

11 H), 2. 09 - 2.47 (m, 2 H) , 2. 73 - 5.07 (m, 9 H) , 5 
.24 - 5. 57 (m, 1 H) , 5. 76 - 6. 24 (m, 1 H), 7. 79 - 8. 3 
3 (m, 1 H) 0 

[0165] mM$l45 (3) : 2-[ (2-{ (4S)-4-[ (lE)-5-i 'y^n^^y;V-4-\iYn^y-4-^ 



Mb45] 



O 
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, 3-^7y-/W4-*;V#Vt (f k^45-3) 
TLC : Rf 0.50 (gl^^VV:^/— /V:@^^=15: 1 : 1) ; 
NMR (CDC1 ) : 8 0. 78 - 1. 90 (m, 16 H) 2. 11 - 2.44 (m, 

3 

2 H) 2. 83 (s, 2 H) 3. 30 - 3. 79 (m, 4 H) 3. 87 - 4. 04 ( 
m, 1 H) 4. 28 - 4. 50 (m, 2 H) 5. 38 (dd, J = 14. 91, 8. 69 
Hz, 1 H) 5. 85 - 6. 11 (m, 1 H) 8. 09 (s, 1 H) G 
[0166] mtfofiU5 (4) : 2-[ (2-{ (4S)-2-^y-4-[ (lE)-8, 8, S-YV~7 SV^m-A-MY 
n^l/-A-^;V-\-^r^^;V\ -l , 3-^-^i^y'y vV-S-^T/W^/v) x;i/77 

3-^Ty — /V-4-^/V*>li (f t/£^45-4) 
TLC : Rf 0.42 (gf^^VV:^/— /V:g^^=15: 1 : 1) ; 
NMR (CDC1 ) : 8 1. 18 (s, 3 H) 1. 43 - 1. 79 (m, 4 H) 1. 

3 

92 - 2. 40 (m, 4 H) 2. 87 (s, 2 H) 3. 34 - 3. 77 (m, 4 H) 
3. 88 - 4. 04 (m, 1 H) 4. 29 - 4. 55 (m, 2 H) 5. 43 (dd, J 
= 15. 28, 8. 32 Hz, 1 H) 5. 90 - 6. 12 (m, 1 H) 8. 10 (s, 1 

H) 0 

[0167] (5) : 2-[ (2-{ (4S, 5S)-4-[3-(l-tKti^yiyy£^^vVV)-l-:/n 

^<-/V]-5-^^-/V-2-^-dry-l, 3-tty-yVi?^-3-4/^}^^) ^/V7t^/V 
]-l, 3-f7y-;W4-*/V*Vl (lb-a^45-5) 
TLC : Rf 0.43 (ffrf by^l^ : *?;—/V=4 : 1) ; 

NMR (CDC1 ) : 8 1. 16 - 1. 71 (m, 13 H) 2. 22 - 2. 40 (m, 

3 

2 H) 3. 28 - 3. 75 (m, 4 H) 3. 90 - 3. 85 (m, 1 H) 4. 01 
- 4. 46 (m, 2 H) 5. 25 - 5. 52 (m, 1 H) 5. 90 - 6. 15 (m, 
1 H) 8. 10 (s, 1 H) 0 
[0168] MM$U5 (6) : 2-[ (2-{ (4S, 5S)-4-[4-t^ti^i/-7-yh3r>-4-y^VV-l-^ 
Zf T ~ /V] -5-^^/V-2-^y-l , 3-^-^r U vV-3-^|7V } rc^-/V) ^;V7t =- 

>V\-\, 3-f-7/-;v-4-^;VJKVt (f b-^45-6) 

TLC : Rf 0.47 {^.ik^uy J— ;V=4: 1) ; 
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NMR (CDC1 ) : 8 1. 15 (s, 3 H) 1. 30 - 1. 44 (m, 3 H) 1. 

3 

49 - 1. 83 (m, 4 H) 2. 12 - 2. 46 (m, 2 H) 3. 41 (s, 3 H) 
3. 43 - 3. 75 (m, 6 H) 3. 84 - 3. 98 (m, 1 H) 4. 06 - 4. 38 
(m, 1 H) 5. 30 - 5. 51 (m, 1 H) 5. 84 - 6. 21 (m, 1 H) 8 
. 08 (s, 1 H) 0 

[0169] (7) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-fcKn^-4-^/l^l-:*'^ 

^/V] -5-^^/v-2-^-^y-i , 3-^-=¥i^2/y v^-3-^f/W ^;V7r^;H - 
1, 3-f7/- /V-4-^7/V^V^(>fb'^^l45-7) 
TLC : Rf 0.39 (gl^^VV:^/— /V:g^=15: 1 : 1) ; 
NMR (CDC1 ) : 6 0. 77 - 0. 99 (m, 3 H) , 1. 09 - 1. 20 (m, 

3 

3 H), 1. 19 - 1. 56 (m, 9 H) , 2. 14 - 2. 45 (m, 2 H) , 3. 
27 - 3. 59 (m, 3 H) , 3. 58 - 3. 73 (m, 1 H), 3. 79 - 3. 94 

(m, 1 H), 4. 15 - 4. 30 (m, 1 H) , 4. 30 - 4. 93 (m, 2 H) 
, 5. 18 - 5. 51 (m, 1 H), 5. 80 - 6. 22 (m, 1 H) , 8. 10 (s, 

1 H) c 

[0170] HJfef?!j45 (8) : 2-[ (2-{ (4S, 5S)-4-[ (IE) -4-^^^-4-^/^-1-7^^ 

/v]-5-^/v- 2-^y-l, 3-^r^y^yJ>-3-^;v}^;v) ^7r^]-i 

, 3-f7/- /V-4-#/V#V^ tf[^4^45-8) 

TLC : Rf 0.61 (g£@^^vV : y^V— /V:g£@|= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 O. 71 - 1.03 (m, 3 H) , 1.07 - 1.59 (m, 

3 

16 H), 2. 10 - 2.48 (m, 2 H) , 2. 99 - 3. 79 (m, 6 H) , 3 
.77 - 3. 95 (m, 1 H) , 4. 13 - 4. 31 (m, 1 H), 5. 20 - 5. 4 
8 (m, 1 H), 5. 86 - 6. 17 (m, 1 H) , 8. 06 - 8. 13 (m, 1 H 

)o 

[0171] (9) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-5-^n^^/V-4-fcKn3ri/-4 

;V) 7/V7t^/V]-1 , 3-f7/-;V-4-*MVi (l"fc-^45-9) 
TLC : Rf 0.56 (@£@^^VV:y^V— /V:@£@|= 15: 1 : 1) ; 
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NMR (CDC1 ) : 8 O. 81 - 1. 86 (m, 19 H) 2. 15 - 2. 76 (m, 

3 

4 H) 3. 28 - 3. 73 (m, 4 H) 3. 79 - 3. 93 (m, 1 H) 4. 15 

- 4. 28 (m, 1 H) 5. 36 (dd, J=15. 28, 9. 06 Hz, 1 H) 5. 89 

- 6. 08 (m, 1 H) 8. 10 (s, 1 H)„ 

[0172] (10) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-8-y/l^J-n-4-tKn3r>-4-y 

^/v-i-^-^^/v] -5-^^/v-2-^y-i , vV-3--f7V } a^VVO 

^;V7r^]-l, 3-f7/-^-4-*;^Vi (>ffr^&45-10) 

TLC : Rf 0.44 (g^S^^/V-:^/— /V:^K=40: 10: 1) ; 

NMR (CDC1 ) : 8 1.18 (s, 3 H) 1.38 (d, J = 6. 22 Hz, 3 H 

3 

) 1. 41 - 1. 78 (m, 6 H) 2. 19 - 2. 37 (m, 2 H) 3. 31 - 3. 
74 (m, 4 H) 3. 82 - 3. 91 (m, 1 H) 4. 17 - 4. 27 (m, 1 H) 
4. 33 - 4. 42 (m, 1 H) 4. 48 - 4. 59 (m, 1 H) 5. 38 (dd, J 
= 16. 56, 9. 06 Hz, 1 H) 5. 90 - 6. 09 (m, 1 H) 8. 04 - 8. 1 
7 (m, 1 H)„ 

[0173] HJfe#|45(ll) :2-[(2-{(4S, 5S)-5-^;>-2-^E-y-4-[ (lE)-8, 8, 8~h 

y 7/v^~n-4-tKndriy-4-^^/v-l-^-^^^/v] -l , 3-^^yy v^-3-^f/v 
} ^/v) ^/v~7t—^~\ -l , 3-f7y-;v-4-*;v*Vi (fk-^45-1 1 ) 
TLC : Rf 0.52 (gfcBfe^Vl'r^.A- /V:^C=40: 10: 1) ; 
NMR (CDC1 ) : 6 1. 19 (s, 3 H) 1. 38 (d, J = 6. 22 Hz, 3 H 

3 

) 1. 45 - 1. 73 (m, 4 H) 1. 97 - 2. 17 (m, 2 H) 2. 24 - 2. 
35 (m, 2 H) 3. 31 - 3. 74 (m, 4 H) 3. 79 - 3. 95 (m, 1 H) 

4. 15 - 4. 31 (m, 1 H) 5. 39 (dd, J=15. 28, 8. 87 Hz, 1 H) 

5. 91 - 6. 11 (m, 1 H) 8. 10 (s, 1 H) c 

[0174] Hife#!j45 (12) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-tKn^-4->f/Wl^<y 

^ -/v]-5-^^-/v-2-^-^y-i , 3-tty-z/})i?^-3-4/^}^M ^/vyr=.;v 

]-l, 3-f7/-;W4-*/^Vi Offr£^45-12) 

TLC : Rf 0.29 (gfcgfca^vv^y— /V:@£6£= 10: 1 : 1) ; 

NMR (CDC1 ) : 6 1.23 (s, 3 H) , 1.24 (s, 3 H) , 1.38 (d, 
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J = 6. 40 Hz, 3 H), 2. 11 - 2.45 (m, 2 H) , 3. 13 -4.08 ( 
m, 7 H), 4. 14 - 4. 31 (m, 1 H) , 5. 37 (dd, J=15. 1, 8. 97 
Hz, 1 H), 6.03 (dt, J=15. 1, 7.46, 7.32 Hz, 1 H) , 8.10 
(s, 1 H) 0 

[0175] HJ£0!|45 (13) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-tKn^>-4-^fy:7 0 Pfc7V-l 
-^-^^ - /v] _5_^^- / v_2-^-dry-l , s-^-y-y y vV-3-^f/V } j*,vy 

T -/v]-i, 3-fT^-;v-4-*;v^y^ Ofb-3^45-13) 

TLC : Rf 0.40 (g^^^^/V:^y— /V:g^^= 15: 1 : 1) ; 

NMR (CDC1 ) : 6 O. 69 - 1.05 (m, 9 H) , 1.07 - 1.53 (m, 

3 

9 H), 1. 62 - 1. 90 (m, 1 H) , 2. 01 - 2. 56 (m, 2 H) , 3. 
04 - 4. 72 (m, 8 H) , 5. 16 - 5. 55 (m, 1 H) , 5. 88 - 6. 23 
(m, 1 H), 8. 06 - 8. 13 (m, 1 H)„ 
[0176] (14) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-10-7/l^n-4-fcKn3ri/-4-^ 

^VV-l-^fe^/V] -5-^/V-2-2j-3ry-l , 3-^-dfi^^y vV-3-^VV } a^yV) 
^7Vy T -/v]-l, 3-f7y-^-4-*MVi Offc-^45-14) 
TLC : Rf 0.57 (g^^^/V:^/— /V:^C=40: 10: 1) ; 
NMR (CDC1 ) : 5 1.16 (s, 3 H) 1.21 - 1.52 (m, 11 H) 1 

3 

.56 - 1. 79 (m, 2 H) 2. 17 - 2. 40 (m, 2 H) 3. 31 - 3. 78 
(m, 4 H) 3. 87 (t, J = 8. 23 Hz, 1 H) 4. 16 - 4. 28 (m, 1 H 
) 4. 31 - 4. 41 (m, 1 H) 4. 47 - 4. 56 (m, 1 H) 5. 37 (dd, 
J=15. 09, 9.06 Hz, 1 H) 5.91 - 6.12 (m, 1 H) 8.10 (s, 1 

H) 0 

[0177] HJfef?!j45 (15) : 2-[ (2-{ (4S, 5S)-4-[ (IE, 6E) -4-tKn^-4-^f ;W1, 
6-7^-v^^/V] -5-y^VV-2-^y-l , 3-^^7]}^-3-4/V } ^9-;V) 
? r -;V\-\ , 3-f7y-/V-4-^/V#Vi 5) 
TLC : Rf 0.35 dfrfb^H/r^y— /V: WtB.= 18 : 1 : 1) ; 
NMR (CDC1 ) : 8 0.99 and 1.00 (each t, J = 7. 41 Hz, total 

3 

ly 3 H), 1. 14 and 1. 15 (each s, totally 3 H) , 1. 38 (d, J = 6 
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. 22 Hz, 3 H), 1. 97 - 2. 38 (m, 6 H) , 3. 31 - 3. 73 (m, 4 
H), 3. 82 - 3. 91 (m, J = 8. 87, 7. 78 Hz, 1 H) , 4. 17 - 4. 
29 (m, 1 H), 5. 29 - 5.49 (m, 2 H) , 5. 51 - 5.65 (m, 1 
H), 5.92 - 6.08 (m, 1 H) , 8. 10 (s, 1 H)„ 
[0178] (16) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-fcKn^V-4-^/l^-6-:73L 

^/V-l-^^-fe^/V] -5-^^-/V-2-^-^ry-l , 3-^-^i^-yy v^^-S-^/Vjrc^/V 
)^/V7r^]-l, 3-^-Ty—/U-4-^J/V^mU^^45-16) 
TLC : Rf 0.48 (g^S^^VV-:^/— /V:g£@^= 18: 1 : 1) ; 
NMR (CDC1 ) : 6 1. 17 - 1. 27 (m, 3 H) 1. 36 (t, J = 6. 30 

3 

Hz, 3 H) 1. 63 - 1. 86 (m, 2 H) 2. 15 - 2. 81 (m, 4 H) 3. 
21 - 4. 37 (m, 8 H) 5. 38 (dd, J=15. 30, 8. 70 Hz, 1 H) 5. 
96 - 6. 15 (m, 1 H) 7. 00 - 7. 40 (m, 5 H) 7. 98 - 8. 13 ( 
m, 1 H) Q 

[0179] mMim5 (17) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-5-i^n:^/W4-fcKn^V-4 

-y^vv-i-^y^/v] -5-^^-/v-2-^-df- y-i , 3-^f-y*yvV-3--iyW^ 

/k) ^7r-/V]-l , 3-f7y-;k-4-^/V*Vi (1^^45-1 7) 
TLC : Rf 0.57 Wt^U^:^/—7V = 4:l); 

NMR (CDC1 ) : 6 1. 12 (s, 3 H) 1. 38 (d, J = 6. 22 Hz, 3 H 

3 

) 1. 54 - 2. 11 (m, 8 H) 2. 15 - 2. 35 (m, 2 H) 2. 35 - 2. 
52 (m, 1 H) 3. 25 - 3. 77 (m, 5 H) 3. 81 - 3. 93 (m, 1 H) 
4. 17 - 4. 28 (m, 1 H) 5. 28 - 5. 42 (m, 1 H) 5. 91 - 6. 1 

1 (m, 1 H) 8. 10 (s, 1 H) c 

[0180] (18) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-5-^dy°i3tVV-4-tKn^rv-- 

4-y^/V-l-^y^^/V]-5-y^/V-2-^-^ry-l , 3-^^yW>--3--l7W^ 
^■/V) 7/V77^/V]-l , 3-f7/-/V-4-^;V*>l (^-£^45-18) 
TLC : Rf 0.61 (MAt^\s^ \^ J— /V = 4: 1) ; 

NMR (CDC1 ) : 6 O. 03 - 0. 14 (m, 2 H) 0. 44 - 0. 58 (m, 

3 

2 H) O. 63 - 0. 78 (m, 1 H) 1. 23 (s, 3 H) 1. 31 - 1. 50 (m 
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, 5 H) 2. 20 - 2. 49 (m, 2 H) 3. 26 - 3. 98 (m, 6 H) 4. 17 

- 4. 29 (m, 1 H) 5. 37 (dd, J=17. 93, 9. 15 Hz, 1 H) 5. 93 

- 6. 13 (m, 1 H) 8. 10 (s, 1 H)„ 

[0181] MM$U5 (19) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-tKn^-4-^/l^l-^ 

^^-5-^rv-i-^/v] -5-^^/v-2-^-^y-i , y ^-3-^ } 

/V)^/V^T— /V]-l, 3-fT/-/V-4-*Myi 0ffr£4&45-19) 
TLC : Rf 0.47 (M^H^r^V— /V=5: 1) ; 

NMR (DMSO-d ) : 8 1.01 (t, J = 7. 50 Hz, 3 H) 1.20 - 1. 

6 

33 (m, 6 H) 2. 14 (m, 2 H) 2. 20 - 2. 31 (m, 2 H) 3. 35 - 
3. 61 (m, 4 H) 3. 95 (m, 1 H) 4. 19 (m, 1 H) 5. 23 (m, 1 
H) 5.39 (dd, J=15. 10, 9.00 Hz, 1 H) 5.86 (dt, J=15. 30 
, 7. 20 Hz, 1 H) 8. 34 (s, 1 H) c 
[0182] (20) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-5-^n^^/V-4-tKn d r^>- 

i-^^^/v] -5-^^/v-2-^-=¥ y-i , y v^-3-^vv } ^ 

f;V)^77^]-l, 3-^-Ty— /V-4-^7/V*V^(ft^^l45-20) 

TLC : Rf 0.50 (g^^^/V:^/— /k:@^^=18: 1 : 1) ; 

NMR (CDC1 ) : 5 0. 96 - 1. 16 (m, 3 H) 1. 18 (s, 3 H) 1. 

3 

37 (d, J = 6. 22 Hz, 3 H) 1. 40 - 1. 93 (m, 8 H) 2. 18 - 2. 
42 (m, 2 H) 3. 23 - 3. 76 (m, 4 H) 3. 87 (t, J = 9. 15 Hz, 1 
H) 4. 16 - 4. 27 (m, 1 H) 4. 28 - 4. 65 (m, 2 H) 5. 35 (d 
dd, J=15. 28, 9. 15, 1. 56 Hz, 1 H) 5. 91 - 6. 13 (m, 1 H) 
8. 09 - 8. 09 (m, 1 H) Q 
[0183] (21) : 2-[ (2-{ (4S, 5S)-4-[ (IE, 5E, 7E) -4-tKndr -y-A~^;V 

-l, 5, 7-y^-hy^^/k]-5-^^/v-2-^y-i, 3-^i*-yyvV-3-^i7W^ 

^vv) ^/V77^/v]-l , 3-f7y-/W4-*;v#V^ Ofb-^45-21) 

TLC : Rf 0.31 (i&iby^>":y^/— /V: lft^= 18 : 1 : 1) ; 

NMR (CDC1 ) : 6 1. 29 - 1.39 (m, 6 H) , 1.76 (d, J = 6. 95 

3 

Hz, 3 H), 2. 30 - 2. 42 (m, 2 H) , 3. 26 - 3. 70 (m, 4 H) 
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, 3. 75 - 3. 86 (m, 1 H) , 4. 14 - 4. 27 (m, 1 H) , 5. 33 (dd 
, J=14. 91, 9.42 Hz, 1 H), 5. 49 - 6.23 (m, 5 H) , 8.09 
and 8. 10 (each s, totally 1 H) Q 
[0184] (22) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-4-fcKn^-l-y;fr=7l/|-5--.?< 

^/i^-2-^y-i, 3-^i^y v y> ? ^-3--f/v}^^-/v)^/v^T— 

y— /V-4-#/l^V^ Wb^^)45-22) 

TLC : Rf 0.61 (g^S^^VVry^V— /V:@£@l= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 0. 81 - 0. 94 (m, 3 H) 1. 14 - 1. 64 (m, 

3 

11 H) 2. 07 - 3. 16 (m, 4 H) 3. 30 - 3. 78 (m, 5 H) 3. 79 
- 3. 90 (m, 1 H) 4. 13 - 4. 31 (m, 1 H) 5. 25 - 5. 53 (m, 
1 H) 5. 80 - 6. 07 (m, 1 H) 8. 11 (s, 1 H)„ 
[0185] (23) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-6-i/^n^^/V— 4-tKn^i/-4 

-y-^/V-l— ^i?^ /V]-5-^/V— 2-^y-l, 3-^-drf-yyv ? ^-3--f/V}^^ 
/V) ^77^/H-l , 3-f7/-/l-4-*MVi (^-£^45-23) 
TLC : Rf 0.50 (g^^/V:^/— /V:^K=40: 10: 1) ; 
NMR (CDC1 ) : 6 1. 16 (s, 3 H) 1. 25 - 1. 65 (m, 9 H) 1. 

3 

73 - 1. 92 (m, 2 H) 1. 94 - 2. 38 (m, 5 H) 3. 28 - 3. 74 ( 
m, 4 H) 3. 87 (t, J = 8. 23 Hz, 1 H) 4. 16 - 4. 28 (m, 1 H) 

4. 50 - 5. 16 (m, 1 H) 5. 36 (dd, J=16. 19, 9. 06 Hz, 1 H) 

5. 93 - 6. 11 (m, 1 H) 8. 10 (s, 1 H) Q 

[0186] mM$U5 (24) : 2-[ (2-{ (4S, 5S)-4-[ (lE)-5~v'yn^^v'/V-4-tKn^-i/- 

i-^st—jv] -5-y^-/v-2-^-dr y-i , 3-^i^y>;y^-3-^/W:i^/v);^ 

^ T -/k]-l , 3-^7-y— (^^-^45-24) 

TLC : Rf 0.47 (@^^^/k : y^y— /k:@1^=15: 1 : 1) ; 

NMR (CDC1 ) : 8 0. 67 - 1.89 (m, 16 H) , 2.09 - 2.42 (m 

3 

, 2 H), 3. 14 - 4. 09 (m, 8 H) , 4. 12 - 4. 32 (m, 1 H) , 5 
.21-5. 54 (m, 1 H), 5. 78 - 6. 11 (m, 1 H), 8. 11 (s, 1 

H) c 
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[0187] : 2-[ (2-{ (4S, 5S)-4-[3-(l-^^/V^n^ ? ^7k)-3-fcKndrv'7 P 

-1, 3-^-T^— 7V-4-#/l^V^ai^4£l46) 
Wb46] 



^b-^^34-4C0^^-/Vrc^/V(i75 mg)©x^y- /k(3 mL)WWKp-W^ 
^/VtfwVfcK^KCe g)^Px.T90°C^P«^, g^^hy^(4. 5 g) 

^ts^flV-fy'y^xi^Wyy^— (g-±iyy^T, FL60D, 60 mL, n-^^i^ 

TLC : R£ 0.22 J— /V: lft^= 18 : 1 : 1) ; 

NMR (CDC1 ) : 8 0.93 (m, 3 H) , 1.34 (m, 10 H) , 1.76 ( 

3 

m, 9 H), 3.61 (m, 6 H), 4.31 (m, 1 H) , 8.10 and 8.09 
(each s, totally 1 H) 0 
[0188] HJfef?!j46(l)— 46(6) 

[0189] (1) : 2-({2-[ (4S, 5S)-4-(3-fcKn^-4-:7^/^:/^yV)-5-^ 

^•/v-2-^y-i, 3-^-^y ? y> ? >'-3--f7v]^^/v}^/v^ T ^/v)-i > 

Wb47] 



O 




OH 
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o 




TLC : Rf 0.26 /V:ftgft= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 1. 39 (d, J = 6. 22 Hz, 3 H) 1. 83 (m, 4 H 

3 

) 3. 49 (m, 6 H) 3. 90 (m, 4 H) 4. 32 (m, 1 H) 6. 89 (d, J 
= 8. 06 Hz, 2 H) 6. 98 (t, J = 7. 32 Hz, 1 H) 7. 30 (m, 2 H) 
8. 08 (s, 1 H)„ 

[0190] HJ(Sf#j46 (2) : 2-({2-[ (4S, 5S)-4-(8-7/^n-3-tKn^i/-4, 4-v^^VV 

/v) -l , 3-f7/-;w4-*Myi (1 b-^46-2) 

TLC : Rf 0.37 (g^g^^/V:^/— /V:g£g|= 15: 1 : 1) ; 

NMR (CDC1 ) : 8 O. 89 (m, 6 H) 1. 62 (m, 13 H) 3. 57 (m, 

3 

6 H) 4. 34 (m, 2 H) 4. 53 (m, 1 H) 5. 59 (m, 2 H) 8. 10 
(m, 1 H)„ 

[0191] (3) : 2-({2-[ (2S)-2-(3-tKP d r^-4-^^y^rv/^/P-)-5-^-dry 

-1-fcTny v^/V] m^/v}^/v^ T -/k) -l , 3-f7y-;W4-*MV^ (ffrcHfc 
46-3) 

TLC : R£ 0.23 (@^^^/V:^/— /V:@1^=8 : 1 : 1) ; 

NMR (CDC1 ) : 8 1. 65 (m, 4 H) 2. 27 (m, 4 H) 3. 69 (m, 

3 

8 H) 6. 18 (m, 2 H) 6. 89 (m, 2 H) 6. 96 (m, 1 H) 7. 28 
(m, 2 H) 8. 06 (s, 1 H) c 
[0192] HJfef?!j46 (4) : 2-[ (2-{ ( 2S) -2- [4- ( S-^/M-n^/drv") 

/v]-5-^y-l-t°nyv ? ^/k}m^/v)^/k^ T -/k]-i, 3-f7 > /-;i-4-*;i' 
#V^(^^^»46-4) 

TLC : Rf 0.48 (g^^/V:^/— /V:@1^=5 : 1 : 1) ; 
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NMR (CDC1 ) : 8 1. 20 - 2.64 (m, 8 H) , 2. 99 - 5.21 (m, 

3 

10 H), 6. 43 - 6. 78 (m, 3 H) , 7. 08 - 7. 36 (m, 1 H) , 8 
. 07 (s, 1 H) 0 

[0193] MM$U6 (5) : 2-[ (2-{ (2S)-2-[3-tKi3 :3 rv / -4-(4-^^-/V^^/ :3 r^) ^^/V] 

-5-^-^y-i-t°nyv ? ^/v}rc^-/v)^/v^7 T -/v]-i, 3-^-ry^/v-4-^7/v^v 

HWb^»46-5) 

TLC : Rf 0.20 (g^S^^/V-r^V— /V:@£@|=8 : 1 : 1) ; 

NMR (CDC1 ) : 6 1. 45 - 2.56 (m, 11 H) 3.20 - 4.22 (m, 

3 

10 H) 6. 79 (d, J = 8. 60 Hz, 2 H) 7. 08 (d, J = 8. 60 Hz, 2 
H) 8. 06 (s, 1 H) 0 
[0194] (6) : 2- ( { 2-[ (4S) -4- (4-tKti d rv / -4-^^-/V^-^^/V) -2-^r-y-l 

, 3-^-^i?-yyv ; ^-3-^r/V]^^/V}^/V^T— 3-f 7/-/V-4-*/l^*V 
»Wb^»46-6) 

TLC : Rf 0.43 (Bfsgk^/kr^y— /k:gi^=15: 1: 1) ; 

NMR (CDC1 ) : 6 O. 79 - 1. 01 (m, 3 H) 1. 04 - 2. 29 (m, 

3 

15 H) 3. 13 - 4. 05 (m, 8 H) 4. 31 - 4. 50 (m, 1 H) 8. 08 
(s, 1 H) 0 

[0195] (2E)-7-{(lR, 2R)-2-[(lE, 3R)-3-fcKn^-^4, 4-v^/V-l 

-^-^-/V]-5-^-:3ry^^n-<^^/V}-2-^7 0 7"^^ab'^^J47) 
Wb48] 




6h 

>fb^5«Df^t?f9(31>fb^l9SrfflV^-C, H»!l6^^»!l21^^W!)22^^Sfe 

f!j23^^lii^!j24^^#(Dm^^#-r^^^J: , 9, &T©fctetefc^3*S)!Ite^ 
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TLC : Rf 0.41 (n-^^^:g^^^/V= 1 : 2) ; 

NMR (CDC1 ) : 8 O. 85 (s, 3 H) 0. 91 (s, 3 H) 0. 92 (m, 3 

3 

H) 1. 41 (m, 14 H) 1. 85 (m, 1 H) 2. 14 (m, 3 H) 2. 44 ( 
m, 2 H) 3. 83 (d, J = 6. 04 Hz, 1 H) 5. 63 (m, 2 H) 5. 81 ( 
d, J = 15. 74 Hz, 1 H) 7. 04 (m, 1 H) Q 
[0196] Hiii{?!j48:7-{(1R, 2R)-2-[(lE, 3S, 5S)-3-fcKndrv'-5-^Vl'-l-/^ 
/V]-5-^-dry^^n-^^/V}^^^({b^^)48) 
Wb49] 



fb-g^ 1 8(Dft^«9 XC\Y&m 1 7^ffl V Hifef^l 1 9^^»!)20^H»!J2 l^M 
TLC : Rf 0.46 (n-^r1^:g1^^/V= 1 : 2) ; 

NMR (CDC1 ) : 6 0.89 (m, J = 5. 95, 5.95 Hz, 6 H) 1.42 ( 

3 

m, 19 H) 1. 85 (m, J = 6. 41 Hz, 1 H) 2. 11 (m, 3 H) 2. 36 
(m, 4 H) 4. 21 (m, 1 H) 5. 59 (m, 2 H) G 
[0197] %M$U9:^/V 2-({2-[(lR, 2S, 5S)-2-(Tir^/V^v^)-5-^/^7V^ 

TLC : R£ 0.27 (^1^:81^^/^=2:1); 

NMR (CDC1 ) : 8 1. 32 - 1. 49 (m, 3 H) 1. 78 - 2. 15 (m, 

3 

9 H) 2. 35 - 2. 51 (m, 1 H) 2. 69 - 2. 84 (m, 1 H) 3. 10 - 
3. 31 (m, 2 H) 4. 32 - 4. 48 (m, 2 H) 5. 29 - 5. 37 (m, 1 



O 




OH CH 3 
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H) 8. 02 (s, 1 H) 9. 67 (d, J = 2. 74 Hz, 1 H) c 
[0198] ^life#!j50:2-[(2-{(lR, 2R, 5S)-2-[ (lE)-5-^n^i//V-4-fcKn3r^- 
4-^^l^yf=^]^fcKn^^yf/U}xf^) ^]-l, 
y — /V-4-^7/V*V^ (^-£^50) 

ftb?) \Z.ik^m49*m V N T N ^»!|43^^»!|44^HJfe^!j45^|W|#cD^(-# 

TLC : Rf 0.39 (g^^^^/V:^/— /V: lft^= 15 : 1 : 1) Q 

NMR (CDC1 ) : 5 0. 84 - 2. 25 (m, 25 H) 2. 33 - 2. 53 (m, 

3 

1 H) 2. 77 - 3. 92 (m, 5 H) 4. 48 - 4. 57 (m, 1 H) 5. 28 
- 5. 40 (m, 1 H) 5. 42 - 5. 57 (m, 1 H) 8. 08 (s, 1 H) c 
[0199] MMM51:^/U 2-[(2-{(lR, 2R, 5S)-2-[(lE)-5-iy^ti^df-^/k-4-t 
Kridr^-4-^^/V-l-^^^/k]-5-t:Kndei/iy^ci^^^/k}rc^/k)^^-]-i 

4b-^J50(Z)N, N-v^/V/JvW^K(10 mL)Mi«*y^(l. 20 g) 

% mWk^^io. 350 mU^o°c-e*p^., ^a-C3B#r H lit#b^: 0 IS 

^©fb^d. 03 g)£r#fc„ 

TLC : Rf 0.21 {^^:^k^/V=2: 1) ; 

NMR (CDC1 ) : 5 0. 83 - 2. 13 (m, 26 H) 2. 16 (d, J = 6. 95 

3 

Hz, 2 H) 2. 26 - 2. 49 (m, 1 H) 2. 81 - 2. 98 (m, 1 H) 3 
.50 - 3. 69 (m, 1 H) 4. 39 (q, J = 7. 14 Hz, 2 H) 4. 43 - 4 
. 49 (m, 1 H) 5. 24 - 5. 53 (m, 2 H) 7. 97 (s, 1 H) Q 
[0200] MMM52:^/V 2-[ (2-{ (1R, 2R)-2-[ (lE)-5-^yn^^>7V-4-fcRti3f 
^-4-^^/V-l-^^^/V]-5-^y v^^n^^/V}rc^/v) ^J-]-l, 3-^T 
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^-^^51(242 mg)(Dv ? ^/k^/V*df-v/K(2. 0 mL)/St3:^/V(4. O m 
\.)mmK^My^n}f;V=n.^;VT^{.0. 70 mL) , ^Mitm^n-^V vV$g#:(32 

o m g )^io°c-e^px., 3O£fE0H#Uc o sjS^^^K^px., B*^/v-ett£ij 

/V=7:3]-e»^U TfB^ttft^#«^S^^(154 mg)£#fc 0 
TLC : Rf 0.24 (^H^:g^^ ; ?VV = 2: 1) ; 

NMR (CDC1 ) : 8 O. 83 - 2. 27 (m, 27 H) 2. 31 - 2. 58 (m, 

3 

2 H) 3. 42 (t, J = 7. 23 Hz, 2 H) 4. 39 (q, J = 7. 14 Hz, 2 H 
) 5. 41 - 5. 55 (m, 1 H) 5. 61 - 5. 75 (m, 1 H) 8. 01 (s, 1 

H) Q 

[0201] : 2-[ (2-{ (1R, 2R)-2-[ (lE)-5— ^n^vvV-4-fcKn^v'--4-^ 

^/V-l-^^^7V]-5-^y^n-^^/V}^^/V)^/^r— 3-^T 
7V-4-7J7V*V^ (^^53) 



^^29(Dft^^9^^^#/52^fflV^T, Hife#!|30^^#(D^t-#b, TfE^ 
tt«^i-§^M^^(109 mg)» 
TLC : Rf 0.29 (@»^VV:@1^= 100: 1) ; 

NMR (CDC1 ) : 8 0. 82 - 2.61 (m, 26 H) 3.36 (t, J = 7. 41 

3 

Hz, 2 H) 3.40 - 3.68 (m, 2 H) 5.51 (dd, J=15. 00, 9.00 
Hz, 1 H) 5. 60 - 5. 78 (m, 1 H) 8. 10 (s, 1 H) Q 
[0202] HJgf?ij54:^/V 2-[ (2-{ (1R, 2S, 5R)-2-(Tir^/V^v^)-5-[ (lE)-4- 



Mfc50] 



O 
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(3-tKndriX-3-^/V^^-7V) (hJJ^^/V)^^^-^^ 3—S?K(800 mg) 
(DtS^K^h^tKn^^O. 00 mL)iSt> n-v/^/HJ^-Ml. 60M ^^ri^ 

>ig$u i. 90 mD^^a-e^px., iB#r^it#Lfc 0 mj&m&iz. ^^49(349 

SSL, TIB^H4ffi^«^J®>fb^(178 mg)Wc 0 
TLC : Rf 0.61 /v= 1 : 1) ; 

NMR (CDC1 ) : 6 0. 83 - 0.93 (m, 3 H) 1.11 (s, 3 H) 1. 

3 

18 - 2. 22 (m, 23 H) 2. 31 - 2. 53 (m, 1 H) 3. 16 - 3. 38 
(m, 2 H) 4. 40 (q, J = 7. 01 Hz, 2 H) 5. 20 - 5. 40 (m, 2 H 
) 5. 43 - 5. 60 (m, 1 H) 7. 97 - 8. 07 (m, 1 H) c 
[0203] MMim5 : 2-[ (2-{ (1R, 2S, 5R)-2-fcKndr>'-5-[ (lE)-4-^^/k-4-(^h 
7tKn-2H-t 0 7^-2-^/V^-^i/) -1-y^^/V] S^n^^/W a^vv-) 
, 3-f7/- /V-4-#/l^V^tffrS^55) 

^W!l21(D^A^M3tL^b^^ft^«9^^^54(178 mg)£ffll^ 
^»[|21<D^B^ife^|8^lKl#(D^^#L, TfB^ttf6^i-^M^^ 

TLC : Rf 0.63 (g»^/V:^/— A-:g^= 15: 1 : l) c 

NMR (CDC1 ) : 6 O. 82 - 0. 95 (m, 3 H) 1. 15 (s, 3 H) 1. 

3 

18 - 3. 01 (m, 26 H) 3. 34 - 3. 68 (m, 3 H) 3. 88 - 4. 03 
(m, 1 H) 4. 48 - 4. 57 (m, 1 H) 4. 71 - 4. 79 (m, 1 H) 5. 
16 - 5. 57 (m, 2 H) 8. 04 - 8. 10 (m, 1 H) c 
[0204] MMM56:^/U 2-[ (2-{ (1R, 2S, 5R)-2-fcKn^v--5-[ (lE)-4-^/V- 
4- (^h7tKn-2H-t°7^-2-^7V^-^r^) -1-y^^/V] ^n^^VW rc^VV) 
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TLC : Rf 0.32 (^r1^:@1^^/V=2: 1) ; 

NMR (CDC1 ) : 6 0.88 (t, J = 7. 04 Hz, 3 H) 1.15 (s, 3 H) 

3 

1. 18 - 2. 43 (m, 24 H) 2. 80 - 2. 98 (m, 1 H) 3. 17 (s, 1 
H) 3. 39 - 3. 49 (m, 1 H) 3. 50 - 3. 69 (m, 1 H) 3. 88 - 
3. 99 (m, 4 H) 4. 38 - 4. 54 (m, 1 H) 4. 67 - 4. 81 (m, 1 
H) 5. 15 - 5. 31 (m, 1 H) 5. 33 - 5. 50 (m, 1 H) 7. 98 (s, 
1 H) 0 

[0205] : 2-[ (2-{ (1R, 2R)-2-[ (lE)-4-tKn^-4-^/V-l-/^/V] 

-S-^r^y-ytn^^/v } rc^vv) ,x/v:7x— /v] -i , 3-f7y-;v-4-*;v#> 

^ab^57) 



llifef?!j29(DS^A^M3tbfc^^(Dft^«9^b^56(61. 8 mg)£ffll^T 
, HJfef?!j29<DS^B^|life^(j30^^|#(D^^#b, TfE^tt^^-TSfilJII^ 
1^5 (50. 8 mg)^#fc 0 

TLC : Rf 0.67 (g^^^/V:^/— /V:g^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 0. 88 (t, J = 6. 68 Hz, 3 H) 1. 02 - 2. 59 ( 

3 

m, 21 H) 2. 70 - 3. 75 (m, 4 H) 5. 51 (dd, J=15. 00, 9. 00 
Hz, 1 H) 5. 59 - 5. 77 (m, 1 H) 8. 10 (s, 1 H) 0 
[0206] Hifef?!j58:^7V (5Z)-7-{ (1R, 2R, 3R, 5R)-5-^nn-2-[ (IE, 5S)-5-^ 
^/V-3-^y-l-/^^/V]-3-(^h7tKn-2H-t°7^-2-^/^=3r>^)^n 
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it-^^)5(Di\t> , 0\Z.^/V (5Z)-7-[(lR, 2R, 3R, 5R)-5-^nn-2-*/K;W- 
3-(^h7tKn-2H-t°7^-2-^/V^-^i/) v^n^>^vV]-5-^;/^/^— h (re 
g. No. 261772-21-8) ^fflV^. v^/V (3, 3-^f;W2-t#y^f 
) afcxaMi— h<£>ftfr!9 IE /V [ (4S) -4-^/V-2-^"^y^-^^/V] JfrXJ^— 
HSrfflWC, ^feW^I^Otfeft^ttU TIB^ttfit^i-§^S^^(360 

TLC : Rf 0.67 (g£@^^/V :n -^r1^= 1 : 2) c 
[0207] MMim9:^/V (5Z)-7-{ (1R, 2R, 3R, 5R)-5-^an-2-[(lE, 3S, 5S)- 
3-tKn^iX-5-^^/V-l-/^^7V]-3-(^h7tKn-2H-fc°7>'-2-^r/V^-^iy) 

^^20(Dft^t9^^^58MV>T, ^Jfe^|2KD^A^|^|#(D^^#L 

TLC : Rf 0.38 (g^^/V:n-^r1^= 1 : 2) c 
[0208] Hifef?!j60:^7V (5Z)-7-{ (1R, 2R, 3R, 5R)-5^nn-3-fcKn^V-2-[(l 
E, 3S, 5S)-3-tKn^v--5-^/V-l-y^^/V]v'^n^^^/V}-5-^7 P ^y^ 

-Mfb-a^eo) 

>ffr£$J59(223 mg)&tFp-h/V^^/V^^ — 7kfP^(24 mg)(7)^/- 
/K3 mL)ii^, ^?a-C30^#Lfc o ^^^B^^Z^^U^ * 

, ^y^y/V^7^n^h^7^— (g^^^/V:n-^^= 1 :4->l : 2->l : l-> 
2:l)-eilU TfB^ttft^#i-^«ft^(173 mg)£#fc 0 
TLC : Rf 0. 57 (g^^/k) 0 
[0209] ii^61: (5Z)-7-{(lR, 2R, 3R, 5R)-5-^nn-3-fcKn^>'-2-[ (IE, 3S, 
5S) -3-tKndrv/-5-^^-/V-l-/^^-l-^/V] ^n^^/V}-5-^7°7^^^ ( 

Wb52] 
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CI 



CH 3 

H ° 6h ch 3 

TLC : R£ 0.47 W J— /V:@1^^VV= 1 : 10) ; 

NMR (CDC1 ) : 5 0.89 (m, 6 H) 1.42 (m, 11 H) 2.16 (m, 

3 

10 H) 4. 13 (m, 3 H) 5. 52 (m, 4 H) G 
[0210] HJfef?!j62:^7V 2-{ [2-( (4S)-4-{ (IE, 3R)-3-[l-(4-7/V^~n^/V) 
^a^^/V]-3-tKndr>--l-^ B ti^^7V}-2-^-dry-l, vV-3—f 

^/V 2-{[2-((4S)-4-{(lE, 3R)-3-[l-(4-^/V^-n^/V)v-^i3^/V 
]-3-tKndr^-l-^°n^^/V}-2-^y-l, 3-tt'V"SVi?l<'-3-'fA') ^/^l 

/Hfc)(78. 0 m g )©^y-;v(i.o mL)if^ y^y^^(vi)^hy^A 
—*fU«»(14. 0 mg)3irJ«30%jaSfc>fk*3ff*(0. 19 mL)^OTOPi, lNfM 

if ^ia-r?3^Kit#U7^o s^mi-TK^px., gti^witiiLfc 0 # 

fciS^> i/Vfjf;VjJ7J±?u^Y7774— (n--^^^ : ^^/V = 2 : 3) "C*t 
Mb, TfE^tt#E=SrWi-S^«>fb^(70. 4 mg)£#fCo 
TLC : Rf 0.32 (^H^:@1^^vk= 1 :4) ; 

NMR (CDC1 ) : 8 1. 32 - 2. 08 (m, 12 H) 3. 62 - 3. 92 (m, 

3 

4 H) 3. 95 - 4. 05 (m, 4 H) 4. 15 - 4. 27 (m, 1 H) 4. 39 
(m, 1 H) 4. 45 - 4. 63 (m, 3 H) 5. 64 - 5. 78 (m, 1 H) 6. 
03 (dd, J=15. 37, 5.49 Hz, 1 H) 8.50 (s, 1 H) c 
[0211] Hifef#j63:2-{[2-((4S)-4-{ (IE, 3R)-3-[l-(4-7/W^-n^^/W) ^n^'f 
/V]-3-tKndr^>-l-y c n^^/V}-2-^-^y-l , vV-3--f/V) 
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Hfc53] 



O 




6h 



TLC : Rf 0.31 (g^^^VV:^/— /W:gj5&=15: 1 : 1) ; 

NMR (CDC1 ) : 6 1. 31 - 2. 07 (m, 12 H) 3. 41 (s, 2 H) 3 

3 

.60-4. 11 (m, 5 H) 4. 22 (d, J = 5. 31 Hz, 1 H) 4. 32 - 4 
. 62 (m, 4 H) 5. 72 (dd, J=14. 91, 8. 69 Hz, 1 H) 6. 03 (dd 
, J=14. 91, 5. 31 Hz, 1 H) 8. 59 (s, 1 H) c 
[0212] HJfef?!j63 (1) : 2-[ (2-{ (1R, 2R)-2-[ (lE)-5-^n^=^>yV-4-tKi33r^-4 
-y^/V-l-^^^Vk] y ^n^^/k } rc^vv) jxyMJwV] -1 , 3-f- 

7y-/V-4-*/V*Vi 0ft^$J63-l) 

y^/V 2-{[2-((4S)-4-{(lE, 3R)-3-[l-(4-y/V^-dy^/V)^n^/V 
]-3-tKddr^-l-y°n^<^/V}-2-^-dry-l, 3-^i^yy VV-3--17V) ^;V] 
X/V77^}-1, 3-f7/-/V-4-*/V^dr^^-Kft^tl8-l(Z)7if-;Vx^T 
/^)©ftfc«3J!l>fk^52SrfflV^ ^WJ62^Hii^|8^lKl#<D^^#L, T 

TLC : Rf 0.38 (g^^/V:^/— A-:g^= 15: 1 : 1) ; 

NMR (CDC1 ) : 6 O. 86 - 1.88 (m, 18 H) 1.94 - 2.52 (m, 

3 

8 H) 3. 25 (s, 2 H) 3. 52 - 3. 91 (m, 2 H) 5. 54 (dd, J=l 
5. 64, 8. 87 Hz, 1 H) 5. 66 - 5. 82 (m, 1 H) 8. 59 (s, 1 H) 

o 

[0213] mMM64 
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{Sffit£ffc:(9S, 13R)-13-^/V-13-(4, 4, A-Y^ 7V^rny^ ;V) -7 , 14-v 5 
tt-V--2, 18-v^T-5, 19-v ? Tifhy^ti[l4. 2. 1. 0 5, 9 ]y^^-l (19) , 
10, 16-h!J^^-6, 15-v?^ ({^^164-1) 
Mb54] 



ffiffitt#::(9S, 13S) -13-^/1—13- (4, 4, 4-hy^/V^-n^/V)-7, 14-v> 
^-^-2, 18-v^T-5, 19-^Tif>y^n[14. 2. 1. 0 5, (19) , 

10, 16-hy^i^-6, 15-v^>-0ft;-^64-2) 



^^45-4(208 mg)(Z)4iE^^tKn^7^(5. O mL)gIt, hV^/^T 
5^(0. 08 mL), 2, 4, 6-hy^nn^^yVA^P5MT(0. 08 mL)^0°Cel)Px. 

>-(45. o mDmmKMmmmr^QK., ^^rc^ut, ^wm^iNmm 

±v-y^TFL60D 75 cc, g^^/V =4: 1) Tlt^U TfB^ttfE£r 

#i-§^S^^(l£*tt#::83. 9 mg, Sffitt#::75. 0 mg)^#^: 0 

TLC : Rf 0.57 {^^-y MWi^ 7^=1:1) ; 

NMR (CDC1 ) : 5 1. 51 - 1.72 (m, 2 H) 1.74 (s, 3 H) 1. 

3 

80 - 2. 28 (m, 3 H) 2. 32 - 2. 62 (m, 3 H) 3. 23 - 3. 49 ( 




F 




WO 2005/053707 



106 



PCT/JP2004/017961 



m, 2 H) 3. 58 - 3. 83 (m, 2 H) 3. 84 - 3. 98 (m, 1 H) 4. 2 
9-4.52 (m, 2 H) 5.57 (dd, J=15. 09, 8.51 Hz, 1 H) 5.8 
0 - 5. 99 (m, 1 H) 7. 97 (s, 1 H)„ 

TLC : Rf 0.49 (^r1?-^:g1^^^/V= 1 : 1) ; 

NMR (CDC1 ) : d 1. 45 - 1. 85 (m, 5 H) 1. 90 - 2. 23 (m, 

3 

4 H) 2.31 - 2.51 (m, 1 H) 2.73 (dd, J=13. 81, 11.44 Hz, 

1 H) 3. 26 - 3. 47 (m, 2 H) 3. 61 - 3. 79 (m, 2 H) 3. 85 
- 3. 98 (m, 1 H) 4. 27 - 4. 49 (m, 2 H) 5. 55 (dd, J=14. 18 
, 8. 14 Hz, 1 H) 5. 89 - 6. 05 (m, 1 H) 7. 95 (s, 1 H) 0 
[0214] HW(J65 (1) : 2-[ (2-{ (4S)-2-^y-4-[ (IE, 4R)-8, 8, S-YV~7 ;V3rn-4 
-tKcrifi/-n4-^;Wl-t^-^] -1 , 3-^-dri^-y y vV-3-^|7V } ^TVV) ;vw 
^ T -/V]-l, /V-4-#A-*V^ Offrg-4^65-1) 

Wfc56] 



TLC : Rf 0.44 (gl^^/V:^/— /V:g^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 1. 19 (s, 3 H) 1. 42 - 1. 77 (m, 4 H) 1. 

3 

96 - 2. 22 (m, 2 H) 2. 29 (d, J = 7. 32 Hz, 2 H) 3. 31 - 3. 
81 (m, 6 H) 3. 91 - 4. 03 (m, 1 H) 4. 32 - 4. 52 (m, 2 H) 

5.43 (dd, J=15. 73, 8.05 Hz, 1 H) 5.91 - 6.08 (m, 1 H) 

8. 11 (s, 1 H)„ 

[0215] HJfe^ij65(2) :2-[(2-{ (4S)-2-^y-4-[(lE, 4S)-8, 8, 8-hy^/V^"t2-4 
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y T - , 3-f7/-;k-4-*;V*Vi (1^4^65-2) 
Wb57] 



TLC : R£ 0.46 (g^^^/V:^/— /V:g^^=15: 1 : 1) ; 

NMR (CDC1 ) : 6 1.19 (s, 3 H) 1.43 - 1.76 (m, 4 H) 1. 

3 

94 - 2. 13 (m, 2 H) 2. 17 - 2. 42 (m, 2 H) 3. 32 - 3. 81 ( 
m, 6 H) 3. 90 - 4. 04 (m, 1 H) 4. 28 - 4. 53 (m, 2 H) 5. 4 
3 (dd, J=15. 19, 8. 60 Hz, 1 H) 5. 92 - 6. 10 (m, 1 H) 8. 1 

1 (s, 1 H) 0 

[0216] : tf/V [ (2R) -2- ( { [tert-^/V (v^^/V) S/JJ/V] ^h^M^/V) -5 

-^fy-l-tfoJ^TtT 1 - h tffr8^66) 
(5R) -5- ( { [tert-^/V (v^/V) ;V\i»r^y} ^ >V) -2-ttV*?S> (1 1 . 

2 g)(D^h9tKn^7^(97 mL)^|^^ x 0°C-C^y^A tert-^>^K(6. 27 

g)S^p^i^f;K8. li g)«5&n;t, 2RtRg*#Lfc 0 MJ&^IS^ 

TLC : R£ 0.38 (n-^H^:g1^^/V=3:2) ; 

NMR (CDC1 ) : 8 0.04 (s, 6 H) 0.87 (s, 9 H) 1.64 -1.7 

3 

9 (m, 1 H) 2. 07 - 2. 25 (m, 1 H) 2. 32 - 2. 54 (m, 2 H) 
3. 54 - 3. 77 (m, 2 H) 3. 72 (s, 3 H) 3. 78 - 3. 90 (m, 1 




F 
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H) 3.95 (d, J=17. 66 Hz, 1 H) 4.46 (d, J=17. 66 Hz, 1 H) 

o 

[0217] mMM67 : 2-[ (2R)-2-({ [tert-^/V (S^VV) ^))V\^Z/}^;V)-^-^r 
ffr£Nfe66(13. 7 g)C0^7— /V(91 mL)M(^ ^J-T28%T^^T?k ( 

91 mD^Dpi, -Bfeflfc^Ut, HJ^?§«2ft$iU fMfp^ifcR&U^g^^/v^ 

?/—/V= 1 : 0^97 : 3^95 : 5^90 : 10) KXmMU T^&iM&ftTZWMlt 

^(10. 1 g)&#fco 

TLC : Rf 0.32 (gl^^VV:^/— /V = 9 : 1) ; 

NMR (CDC1 ) : 6 0. 06 (s, 3 H) 0. 08 (s, 3 H) 0. 88 (s, 9 

3 

H) 1. 89 - 2. 02 (m, 1 H) 2. 11 - 2. 26 (m, 1 H) 2. 30 - 
2.44 (m, 1 H) 2.46 - 2.62 (m, 1 H) 3.62 (dd, J=10. 98, 
3. 11 Hz, 1 H) 3. 69 - 3. 77 (m, 1 H) 3. 83 (dd, J=10. 98, 
2.74 Hz, 1 H) 3.85 (d, J=16. 37 Hz, 1 H) 4.06 (d, J=16. 
37 Hz, 1 H) 5. 35 (s, 1 H) 6. 55 (s, 1 H) c 
[0218] mifeWm : 2-[ (2R) -2- ( { [tert-^/V (v^/V) v^/V] ttl' M^W) -5-^ 
dry-l-t°ny^/V]^^^-T5Kab^68) 

11^^67(9. 50 g)<Dmt^U>{133 mL)mWt\^ 0°C^Tn— y>-^^(6 

. 71 g)^n^., 3B#r 3 m#b/c 0 ^^t-^p^^^^-by^ATK^tt^ 
^^^/v^px.-c^u. Tks^g^^-e^mbfco 0Hrfc#HUi£fi&mKi* 

^/-/V=60 : 40 : 0^33 : 67 : 0^0 : 90 : 10) (JrOtSSU TfB^ttffi^i-^^ 
®fb£^(5. 30 g)tr#fc„ 

TLC : Rf 0.51 (n-^3H>-^:g1^^/V= 1 : 3) ; 

NMR (CDC1 ) : 8 0. 07 (s, 3 H) 0. 08 (s, 3 H) 0. 88 (s, 9 
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H) 1. 92 - 2. 06 (m, 1 H) 2. 11 - 2. 28 (m, 1 H) 2. 36 (d 
dd, J=17. 06, 10.20, 4.30 Hz, 1 H) 2.56 (ddd, J=17. 06, 
9.83, 8.14 Hz, 1 H) 3.62 (dd, J=11.07, 2.38 Hz, 1 H) 3 
.70 - 3.78 (m, 1 H) 3.87 (dd, J=ll. 07, 2.74 Hz, 1 H) 4 
. 17 (d, J=16. 17 Hz, 1 H) 4. 51 (d, J=16. 17 Hz, 1 H) 7.4 
8 (s, 1 H) 8. 36 (s, 1 H) 0 
[0219] mMM69 : 2-{ [ (2R) -2- ( { [tert-^/V (vW/V) v^/V]^^}^ 

/v)-5-^y-i-trny^/w]^/w}-i, 3-f ry -;v-4-*M^->u-f ( 

{t^^68(4. 50 g)(Dv ? y^-/V*/^T5K(l5. 0 mD^it, O^^T^n^ 
tf/Hf^^/K2. 33 mDeDt, ^?a^-C20#F^«#Lri o H^«^0°C^ 
X^%.yV— /V(4. 08 g )^.tFtert-^/Vv > y^-/V^y/V^n7-fK(4. 52 g)^P 

y^u^ysf??^ (n-^^l^ : g^gftm^/V= 3 : 2^2 : 3) ttHSL, TfE^ 

mmmirz,MMfc-frm(4. 75 g )^#/t 0 

TLC : Rf 0.59 (n-^r1^:g1^^/V= 1 : 3) ; 

NMR (CDC1 ) : 8 -0. 03 (s, 3 H) -0. 00 (s, 3 H) 0. 83 (s, 

3 

9 H) 1. 40 (t, J = 7. 14 Hz, 3 H) 1. 88 - 2. 02 (m, 1 H) 2 
.07 - 2. 22 (m, 1 H) 2. 30 - 2. 44 (m, 1 H) 2. 47 - 2. 63 
(m, 1 H) 3. 57 (dd, J=10. 79, 3. 11 Hz, 1 H) 3. 68 - 3. 77 
(m, 1 H) 3.80 (dd, J=10. 79, 3.29 Hz, 1 H) 4.42 (q, J = 7 
.14 Hz, 2 H) 4.66 (d, J=15. 92 Hz, 1 H) 5.04 (d, J=15. 9 
2 Hz, 1 H) 8. 13 (s, 1 H) 0 
[0220] mMm70 : (5R) -5- ( { [tert-^/V (v^/V) ^);V\^r^y)^;V) -\-{ [4-( 

tKn^>y.^vv)-i, 3-^-ry— /v-2— r/v]^^/v}-2-t°ny^ab-^^7o) 

^-£^69(1.00 g)(D^7— 7V(10. 0 mL)?§^^ ^a^TTK*^^*^- 
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hy^(589 mgj&Mx., mmzxsmffiWbmjZo Rs^mm^yK^rx^ mum. 
mTkffi^hvv^fflkummLx, rmmmmi} -rzmMit&m (940 mg 

TLC : Rf 0.30 (n-^^l^:^^^/V= 1 : 3) ; 

NMR (CDC1 ) : 6 O. 01 (s, 3 H) O. 03 (s, 3 H) 0. 86 (s, 9 

3 

H) 1. 86 - 2. 00 (m, 1 H) 2. 05 - 2. 20 (m, 1 H) 2. 30 - 
2.44 (m, 1 H) 2.46 - 2.62 (m, 1 H) 3.61 (dd, J=10. 43, 
3. 48 Hz, 1 H) 3. 70 - 3. 84 (m, 2 H) 4. 50 (d, J=15. 83 H 
z, 1 H) 4. 74 (s, 2 H) 5. 11 (d, J=15. 83 Hz, 1 H) 7. 13 (s 
, 1 H) Q 

[0221] M1&M71 : 2-{ [ (2R)-2-({ [tert-^/V (v^/V) ^);V\^r^rl/}^;V)-^-^r 

^y-i-t°ny^/Kl^vW-i, 3-^-Ty^/v-4-^/v^T/V'T ? tKWb'^^7i) 

ffr^70(940 mg)?r^x^;K5.0 mL)lt;^f;Wm^K(5. 0 

mDWu hy^/vr^u. 53 mDenit M^fc, iflttHi 

Mtltfc°yvV#gf£(l. 59 g)(Z);/^^X;m^K(5. 0 mL)^-S^nx.-C35 
^^(880 mg)^#7h 0 

TLC : Rf 0.64 (n-^r1^:g1^^/V = 1 : 3) ; 

NMR (CDC1 ) : 8 -O. 01 (s, 3 H) O. 01 (s, 3 H) 0. 84 (s, 

3 

9 H) 1. 85 - 2. 00 (m, 1 H) 2. 06 - 2. 21 (m, 1 H) 2. 30 - 
2.45 (m, 1 H) 2.46 - 2.63 (m, 1 H) 3.61 (dd, J=10. 43, 
3.48 Hz, 1 H) 3.72 - 3.86 (m, 2 H) 4.67 (d, J=15. 92 

Hz, 1 H) 5.06 (d, J=15. 92 Hz, 1 H) 8.14 (s, 1 H) 9.99 

(s, 1 H) Q 

[0222] : (2E) -3- (2-{ [ (2R) -2- ( { [tert-^^-/V (v^/V) 
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^/H-S-^y-l-^nUv 5 — 3-f7/- T^U7V^ ( 
lfr£^7l(880 mg)(Dt: 0 yvMl2. 5 rnD^ifu, ^iS.^'C^n^(468 m 

g)wt°^y^(i48 »ij)&to£xiiox:Kxi5'frmm;Wut 0 Rj&m&&m 
mu tim^A'Rxfo. 3 MmmzMx-xfrmu T^m^mm^/^xmrnvtc 

Mb, aiatb-c, Tmm&m.&*trzMmi\&m (990 mg)^ 

TLC : Rf 0.20 (n-^^^:g^^^^/V= 1 : 2) ; 

NMR (CDC1 ) : 8 0. 01 (s, 3 H) 0. 02 (s, 3 H) 0. 86 (s, 9 

3 

H) 1. 84 - 2. 00 (m, 1 H) 2. 07 - 2. 23 (m, 1 H) 2. 31 - 
2. 46 (m, 1 H) 2. 47 - 2. 62 (m, 1 H) 3. 58 - 3. 68 (m, 1 
H) 3. 73 - 3. 87 (m, 2 H) 4. 60 (d, J = 15. 92 Hz, 1 H) 5. 0 
8 (d, J=15. 92 Hz, 1 H) 6.72 (d, J=15. 55 Hz, 1 H) 7.42 
(s, 1 H) 7. 64 (d, J=15. 55 Hz, 1 H) G 
[0223] MMm73 : 7*^/V (2E) -3-(2-{ [ (2R) -2- ( { [tert-^^/V (vW/V) v^/V] 

^-^•^}^/V-)-5-^-dry-l-t 0 ayv?^7k]^^/k}-i, 3-f7/-7W4-^/V)-2 

^^72(980 mg)(Di^F-/V;}vW>>T^R(3. 00 mL)?«^ ^M^TH<> 
^bn-^/V(570 juL), 0°C^T^^y^(691 mg) ^Px.T, ^.^T— ife 

y^n^W^J— (n-^^rf-^ : @^^/V = 78 : 22^50 : 50) KX^Ml^X, 

rmmmm^-r^mm^m (960 mg)^#fc, 

TLC : Rf 0.60 (n^^y :g^^/V= 1 : 2) ; 

NMR (CDC1 ) : 8 0. 01 (s, 3 H) 0. 02 (s, 3 H) 0. 86 (s, 9 

3 

H) 0. 96 (t, J = 7. 32 Hz, 3 H) 1. 36 - 1. 52 (m, 2 H) 1. 62 
- 1. 76 (m, 2 H) 1. 84 - 1. 99 (m, 1 H) 2. 04 - 2. 22 (m, 
1 H) 2. 29 - 2. 44 (m, 1 H) 2. 46 - 2. 62 (m, 1 H) 3. 58 



WO 2005/053707 



112 



PCT/JP2004/017961 



- 3. 67 (m, 1 H) 3. 72 - 3. 86 (m, 2 H) 4. 21 (t, J = 6. 59 
Hz, 2 H) 4.57 (dd, J=15. 92, 0.73 Hz, 1 H) 5.07 (d, J=l 
5. 92 Hz, 1 H) 6. 71 (dd, J=15. 50, 0. 55 Hz, 1 H) 7. 36 (s 
, 1 H) 7.55 (dd, J=15. 50, 0.46 Hz, 1 H)„ 
[0224] : 7*^;V (2E) -3-(2-{ [ (2R) -2- (fcKn^io^vV) -5-^-^y-l-t° 

n]}-J^.7V]^;V}-l, 3-^-Ty*—/V—4-4/l') (lb-^74) 
fl^®j73(952 mg)On-W- /K4. 40 mDMi-, ^i&^T2N*&^(2. 

TLC : Rf 0. 35 (g^rc^/V) ; 

NMR (CDC1 ) : 6 0.95 (t, J = 7. 41 Hz, 3 H) 1.34 -1.51 ( 

3 

m, 2 H) 1. 63 - 1. 74 (m, 2 H) 1. 92 - 2. 09 (m, 1 H) 2. 0 
9 - 2. 27 (m, 1 H) 2. 30 - 2. 45 (m, 1 H) 2. 46 - 2. 63 (m 
, 1 H) 3. 53 - 3. 66 (m, 1 H) 3. 74 - 3. 96 (m, 2 H) 4. 19 
(t, J = 6. 68 Hz, 2 H) 4.43 (d, J=15. 92 Hz, 1 H) 4.99 (d 
d, J = 8. 42, 5.85 Hz, 1 H) 5.06 (d, J=15. 92 Hz, 1 H) 6. 
59 (dd, J=15. 69, 0.46 Hz, 1 H) 7.40 (t, J = 0. 46 Hz, 1 H 
) 7. 55 (dd, J=15. 69, 0. 37 Hz, 1 H) D 
[0225] MMim5 :-f^-;V 3-(2-{ [ (2R)-2-(tKn^>/^/V)-5-:^y-l-tf ny^~ 
/v]y^vW-l, 3-W-;v-4-f;v) ^V^- h Ofb-^175) 

^-£^374(350 mg)(D^h7tKn^7^(4. 0 mL)^t>n-^y-/V(l. 30 
mD^etC, ^?a^-C^^5/^-/VA7KfP#/(246 mgh O'CfcT**^**^ 

hy?A(i56 mg)«, l^raa^ufco sj^msi^^/v^wu -fe^f 
•^hy?^— mm^/> i:o-*i9:i) rmmmw.^ 
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TLC : Rf 0.32 (S1^^VV:7^7— ;V= 19 : l) ; 

NMR (CDC1 ) : 6 0.92 (t, J = 7. 32 Hz, 3 H) 1.27 - 1.43 ( 

3 

m, 2 H) 1. 52 - 1. 65 (m, 2 H) 1. 92 - 2. 07 (m, 1 H) 2. 0 
8 - 2. 23 (m, 1 H) 2. 36 (ddd, J=17. 02, 10. 25, 6. 59 Hz, 
1 H) 2. 53 (ddd, J=16. 92, 10. 34, 6. 22 Hz, 1 H) 2. 69 (t, 

J = 7. 50 Hz, 2 H) 3. 05 (t, J = 7. 50 Hz, 2 H) 3. 54 (ddd, J 
= 12. 72, 8. 60, 3. 93 Hz, 1 H) 3. 71 - 3. 79 (m, 1 H) 3. 84 

(ddd, J=12. 62, 5. 76, 2. 29 Hz, 1 H) 4. 07 (t, J = 6. 68 Hz 
, 2 H) 4. 32 (d, J=15. 92 Hz, 1 H) 5. 07 (d, J=15. 92 Hz, 
1 H) 5. 56 (dd, J = 8. 60, 5. 67 Hz, 1 H) 6. 92 (t, J = 0. 91 H 
z, 1 H) Q 

[0226] HitF!j76:3-{2-[((2R)-2-{ (IE, 3R)-3-[l-(4-7;VtPy^)^P^f 
/V]-3-tK^^r^-l-7°ti-<^7V}-5-^-dry-l-t 0 ny^7V)^^-/V]-l, 3-^T 



:^/VOaJv*aMt— h^ft^W-i^VV' {2-[l-(4-7/^n7f /V) ^^n^f ^ 
]-2-^yxf;l/}^^-h?riV^, II»!|5^«!|6^«!J7^«!J 

TLC : Rf 0.41 0^7^-1/^:7^7— /V:g1^= 18 : 1 : 1) ; 

NMR (CDC1) : 6 1. 31 - 2.04 (m, 13 H) , 2.21 - 2.60 (m 

3 

, 3 H), 2.75 (t, J = 6. 77 Hz, 2 H) , 3.05 (t, J = 6. 77 Hz, 




WO 2005/053707 



114 



PCT/JP2004/017961 



2 H), 4. 06 - 4. 23 (m, 2 H) , 4. 39 (dt, J =47. 30, 5. 99 Hz 
, 2 H), 4. 39 (d, 

J=15. 83 Hz, 1 H), 4.92 (d, J=15. 83 Hz, 1 H) , 5.60 (ddd 
, J=15. 37, 8.55, 1.10 Hz, 1 H) , 5.80 (dd, J=15. 37, 5.8 
5 Hz, 1 H), 6. 93 (s, 1 H) c 

[0227] i^m^mmmm'] 

tz 0 tut, jmrnnrnfeimte. &.t<dx^ ^mm^m^wm-r^tM^ m 
mm-, yyu-ryuz^i. 5 S /kg&Mmft&^xmmu$mmz.xiEm.W)m 

£-frfc 0 JigMjfiLift*ttU ^(ST-NM, OMEGA WAVE Inc. ) 

§r^L"CU" — if' — Y-y?*?' — jfiL^ff (OMEGAFLD FLO-NI&T/ADVANCE L 
ASER FLOWMETER ALF21N, OMEGA WAVE Inc. ) -Cffi!l3£U LINE 
ARCORDER (^9:7^5/^) ^TfB»L7t 0 £#jfilJE2Wfrte$CfcJ\ &mW}M£Q 
JEE^^^a— if— fcfrLTJEE^aijeffiT^/ (GOULD) -e$J^U LINEARC 
ORDER(^77T5'^) fcTIBSUfc, jfiUEE, ^^ffcS.T^jfiL«ES<D^^— 

o 

[mi] 
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mmti&mstiam (%) = B " A xioo 

A 

a : mm®i&&Hm(Dmmih7fam 

TUK6»ofc, *fc, {b^53{«MMft^31%Jt^P$-frfc(D^>y-b, lOmmH 
[0228] [$£RJ$I] 

[^1] 

• it Sty 8 - 1 5 . 0 g 

• 73 JUTK + ^^JU-feJUP-X AJk>5A 20g 
■Xr/'J^ny^A lOg 

• msn-fejup-x 9 2 0 g 

[0229] M2^1M2 
[3*2] 

• it Sty 8-1 2 . 0 g 

5 0 0 g 

• Mra7k 1 0 L 

[0230] jfiLffl^Tf^ffldsiK, ^oSIttWii^M^tfS^n^^y^ 
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m^mm 



[4] zfux*y7^i?^mk&®*K (i) 



[5] -^(D-e^^ti^b^^^-^d-D 




Wb2] 
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[9] 



[10] 2-{[2-((4S)-4-{(lE, 3R)-3-[l-(4-^/V^-n^/V)i/^n^/V]-3-t 



Wb3] 
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/W-4-^/WaJ?^lftWb^K»8-l), 2-[(2-{(4S)-4-[(lE 
, 3R)-8-7/V^-n-3-tKndrv--4, 4-v ? /^VV-l-;*-y-7^ /V]-2-^y-l, 3 
-^i7-yy^^-3--f/V}^^/V) ^]-l , 3-f7/-/V-4-*MVi Of 
8-6), 2-{[2-((4S)-4-{(lE, 3R)-3-tKn^-3-[l-(3-/h3ry:7 0 nt7V) 
v/^n^^-/V]-l-^°n-<-/v}-2-^y-l, 3-^-^r^yy vV-3-^7V) ^/V] 
;VK7r~/W-l, 3-^7^- /V-4-^7/V^V^(^^^»32-2), 2-{[2-((4S)- 

4- { (IE, 3R)-3-[l-(2-^yn^^iy/Vrn^/v)^ny p ^/V]-3-tKndrv'-l- 

7 p n^^7k}-2-^-^y-i, 3-^-^yiJv ? ^-3---r/v)3z^/v]^7^ T ^/v}-i ) 3 

-fT/- /V-4-#/V^g|(>ffr8^32-14h 2-{[2-((4S, 5S)-4-{(lE)-3- 

2-^-df-y-i, 3-^-dr^yy^ > >'-3--f/v)ni^/v]^/v7 T -/v}-i, 3-^7/-^ 

-4-^7/V^V^({b^34-6) , &7j?2-[ (2-{ (4S, 5S)-4-[ (lE)-4-tKn=^> 
-4-^^-/V-l-y^-/V]-5-^^/V-2-^-dry-l, 3-^-^i?-yyv > >'-3-^/V}^ 

f;V)^7r^]-l, 3-^Ty— /V-4-^7/V#V^ab^45) /$>£>jg#i£*t3 

[11] (2E)-7-{(lR, 2R)-2-[(lE, 3S, 5S) -3-1:^3^-5-^/^-1-/^— /V 

]-5-^yi/yn-<^/H-2-^y^^(^'^^24), (2E)-7-{(lR, 2R, 3 
R)-3-tKn ; ¥i/-2-[(lE, 3S, 5S)-3-tK£^^-5-^/V-l->7^i?— /V]- 

5- ^yixya^^/V}-2^ ^^^({b-^^25), (2E)-7-{(lR, 2S)-2-[ 
(IE, 3S, 5S)-3-tKn^v--5-y^/V-l-y^— /V]-5-^~^y-3-i/yn^^ 
^-l--T7V}-2-— ^^a^^26) N 2-[(2-{(lR, 2R)-2-[(lE, 3S, 5S) 
-3-tKn^iX-5-y^/V-l-/^— /V]-5-^y^yn^^/V}rc^/v)^7V^ T 

3-f7/- /V-4-^*V^(^^30), 2-[(2-{(lR, 2R)-2-[(l 
E, 3R)-3-t:Knde>/-4, 4-^f;Wl-^f- /V]-5-^y^n^^^/V} 
xf/v)^7T^/v]-i, 3-f7y-;w4-*;^Vi Wb^30-ih 7-{(lR 
, 2R, 3R)-3-tKndr^-2-[(lE, 3S, 5S)-3-tKi3 :3 rv'-5-/^-/V-l-7^— 

/v]-5-^yi/yn^^/v}-6-^y— 2-[(2-{ (1R, 
2R)-2-[(lE)-5--yyn^^^/V-4-tKn^y-4-y^/V-l-^>^— /V]-5- 
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^4&53)X}23-{2-[((2R)-2-{ (IE, 3R)-3-[l-(4-7/^n^^/V)^n^ 
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Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
[3 Claims Nos.: 7 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 7 pertains to methods for treatment of the human body by therapy and 
thus relates to a subject matter which this International Searching Authority 
is not required, under the provisions of Article 17(2) (a) (i) of the PCT and 
Rule 39.1 (iv) of the Regulations under the PCT, to search. 

Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. m Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

See extra sheet (observations where unity of invention is lacking) 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 * I x I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [^] The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 
Observations where unity of invention is lacking> 

Claims 1 to 5 and 8 relate to a blood flow promoter for cauda equina 
tissues comprising a prostaglandin-like compound having a weak 
hypotensive effect (excluding limaprost) . 

Claim 6 relates to a drug comprising a prostaglandin-like compound 
having a weak hypotensive effect (excluding limaprost) combined with 
another chemical. 

The matter common to claims 1 to 5 and 8 and claim 6 resides in being 
a drug comprising a prostaglandin-like compound having a weak hypotensive 
effect (excluding limaprost) . However, it is not novel without a need 
for citing documents and, therefore, this common matter cannot be 
considered as a special technical feature. 

Claims 4 and 5 relate to a blood flow promoter for cauda equina tissues 
comprising a compound represented by the general formula (I) as the active 
ingredient, while the inventions according claims 9 to 11 relate to 
compounds represented by the general formula (I) . However, a compound 
having the fundamental skeleton of these compounds is publicly known 
as reported by document (WO 03/009872 Al (Ono Pharmaceutical Co., Ltd.) 
06 February, 2003 (06.02.03)), etc. Thus, it cannot be concluded that 
claims 4 and 5, claim 9, claim 10 and claim 11 have a novel fundamental 
skeleton in chemical structures in common. 

Since there is no matter being common to all claims and seemingly 
being a special technical feature, the present application has five groups 
of inventions . 
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<Subject of search> 

Claims 1 to 3 and 8 relate to a blood flow promoter for cauda equina 
tissues comprising a compound defined by a desired property "a 
prostaglandin-like compound having a weak hypotensive effect (excluding 
limaprost) " or w an EP2 and/or EP3 agonist". 

Although the compound as set forth in claims 1 to 3 and 8 involves 
any compounds having such properties, only small part of the claimed 
compounds are specifically disclosed in the description. Thus, it is 
recognized that these claims are not supported by the disclosure in the 
description . 

Although the common technical knowledge at the point of the application 
is taken into consideration, the scope of the compound having the property 
as "a prostaglandin-like compound having a weak hypotensive effect 
(excluding limaprost) " or "an EP2 and/ or EP3 agonist" cannot be specified. 
Thus, claims 1 to 3 and 8 do not comply with the requirement of clearness 
too . 

The active ingredient of the medicinal composition according to the 
invention as set forth in claim 4 involves various compounds over a wide 
range and it is highly difficult to completely examine each of them. 
On the other hand, only small part of the active ingredients of the medicinal 
composition according to the invention as set forth in claim 4 are disclosed 
in the description in the meaning within Patent Cooperation Treaty Article 
5. 

Claim 6 relates to a medicine comprising "a prostaglandin-like compound 
having a weak hypotensive effect (excluding limaprost) " combined with 
another drug. However, no specific combination is disclosed in the 
description and, therefore, it appears that claim 6 is not supported 
by the disclosure in the description. 

Although the common technical knowledge at the point of the application 
is taken into consideration, the scope of "a prostaglandin-like compound 
having a weak hypotensive effect (excluding limaprost) " cannot be 
specified. Thus, claim 6 does not comply with the requirement of clearness 
too . 

Such being the case, claims 1 to 4, 6 and 8 and the description 
do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out. 

The inventions according to claims 5 and 9 to 11 relate to compounds 
represented by the general formula (I), medicines comprising the same 
as the active ingredient, and so on. However, a compound having the 
fundamental skeleton of these compounds is publicly known as reported 
by document (WO 03/009872 Al (Ono Pharmaceutical Co. , Ltd.) 06 February, 
2003 (06.02.03)), etc. Thus, it cannot be concluded that the compounds 
according to the present invention have a novel fundamental skeleton 
in chemical structures in common. Such being the case, it is impossible 
to clearly understanda single inventionbasedon the above claims declaring 
these compounds . 

Although attempts were made to search prior art documents by reference 
to the contents of the description of the present case, a large number 
of compounds corresponding to the invention compounds were found out 
in the course of the search. Moreover, the claims have expressions "may 
be substituted", "a prodrug", etc. whereby the extent of the structures 
of compounds falling within the scope are made unclear. Thus, it is 
impossible in practice to search in detail and present all documents 
reporting these compounds. 

(continued to the next sheet) 
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The invention according to claim 5 is an invention of medicinal use 
and so on . However, the compounds presented as compounds 8-1 and compound 
53 are exclusively supported by the description and disclosed therein. 

Thus, claims 5 and 9 to 11 and the description 
do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out. 

Such being the case, the search was made based on the compounds 
specifically presented in the description within the range of reasonable 
burden in this international search. 
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